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Abstract 
Understanding the Relationship Between K-12 Teachers’ Perceptions of Their Levels of 
Teaching Innovation and Their Experiences with Technology-Driven Professional 
Development 
 
Vincent Day 
Chairperson: Toni A. Sondergeld, Ph.D. 
 
 
 
 Students today are expected to develop real-world thinking and digital literacy 
skills to succeed in a globally connected and technology-infused world.  Accordingly, 
teachers are tasked with implementing innovative levels of teaching to meet the needs of 
today’s digital learners.  As technology becomes increasingly ubiquitous and accessible 
in K-12 schools, learning will continue to take place in digital spaces.  However, current 
research suggests that teachers lack the technological proficiencies required to develop 
the engaging and innovative classroom experiences that students crave. Despite 
significant investments in professional development in K-12 schools, many teachers are 
failing to effectively transfer learning from these experiences into innovative levels of 
teaching. 
 A rapid influx of technology into K-12 schools presents significant potential for 
educators to leverage digital resources to pursue professional development opportunities 
that are relevant to their practice—in any place, at any time.  However, it is unclear how 
teachers’ use of innovative, technology-driven pedagogy in their classrooms relates to 
their perceptions and experiences with technology-driven professional development.  The 
purpose of this study was to examine K-12 teachers’ perceptions and experiences with 
technology-driven professional development and how they relate to their level of 
xi 
 
innovative teaching.  To shed light on the research problem, this mixed-methods study 
sought to answer the following research questions: 
1. What are K-12 teachers’ LoTi based on the Levels of Teaching Innovation 
Digital Age Survey for Teachers? 
2. How do K-12 teachers with varying LoTi describe their experiences with 
technology-driven professional development? 
● Why do teachers choose to participate in professional development? 
● How do teachers feel about technology-driven professional 
development? 
● Who participates in technology-driven professional development? 
● How is teachers’ participation in technology-driven professional 
development related to their LoTi? 
 This study utilized both the LoTi Digital Age Survey for Teachers to gather 
quantitative data on teachers’ levels of innovative teaching and a qualitative component 
consisting of semi-structured interviews.  Analysis of the quantitative component resulted 
in a descriptive analysis in the form of categorical variables pertaining to teachers’ levels 
of teaching innovation to explain outcome variance.  The qualitative component sought to 
develop an understanding of K-12 teachers’ perceptions and lived experiences with 
technology, professional development, and levels of teaching innovation.  The themes 
and subthemes that emerged from this study are grouped into two primary categories: (1) 
Teaching and Learning with Technology, and (2) Professional 
Development.  Furthermore, answers to the study’s research questions are interwoven 
into a discussion based on reached conclusions.  Finally, based on the study’s results and 
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conclusions, along with current research in K-12 education, recommendations are made 
for improving professional development practices toward elevated levels of innovative 
teaching. 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
  
Chapter 1: Introduction to the Research 
 
Introduction to the Problem 
This study sought to explore the experiences of K-12 teachers in an independent 
school setting regarding their perceived levels of teaching innovation (LoTi).  
Furthermore, this research aims to understand and identify relationships between these 
perceptions and teacher experiences with technology-driven professional development.  
As stated by the Partnership for 21st Century Learning (2009), students today are 
expected to develop key learning and innovation skills to achieve success in a globally 
connected and technology-infused world, including creativity and innovation, critical 
thinking and problem-solving, and communication and collaboration.  Accordingly, 
teachers play an integral role in deciding what students will learn and how it will be 
taught.   
Meanwhile, the use of technology in a teacher’s development of innovative 
classroom learning experiences is becoming an increasingly important consideration for 
today’s educators.  While teachers are encouraged to use tools such as Bloom’s level of 
thinking taxonomy to address cognitive skills, integrating innovative teaching practices to 
meet the needs of today’s digital learners has become a perpetual challenge for K-12 
educators (Douce, 2016; Koehler, Mishra, Kereluik, Shin, & Graham, 2014; Krathwohl 
& Anderson, 2010).  Current research suggests that many K-12 teachers lack the 
technological proficiencies that enable them to develop innovative levels of teaching 
(Koehler et al., 2014; Moersch, 2016).  Despite significant investments in both time and 
money on traditional professional development, many K-12 teachers are failing to 
  
15 
effectively transfer learning from these experiences into innovative classroom 
experiences (The New Teacher Project [TNTP], 2015).    
As information and communication technologies become more accessible and 
ubiquitous in K-12 schools, both professional development and pedagogical practices 
need to be redesigned.  While schools struggle to implement effective professional 
development programs per traditional expectations, a progressive, more technology-
driven, flexible, and constructivist approach is emerging in K-12 schools (Hixon & 
Buckenmeyer, 2009; Plair, 2008; Sparks, 2009; Stewart, 2014). 
Due to an extensive list of school responsibilities, including planning, organizing, 
and implementing instruction; managing and organizing the classroom; conducting 
assessments; and managing parent relationships, many K-12 teachers find themselves in a 
position where scheduling conflicts and other barriers prevent participation in 
professional development (Stronge, 2007).  Meanwhile, as schools continue to embrace 
technology, learning will increasingly take place in digital spaces.  These online learning 
options present significant potential for educators to leverage technology resources to 
pursue professional development opportunities that are relevant to their teaching and 
learning practice—in any place, at any time.   
In a nationwide survey conducted in 2015, The International Society for 
Technology in Education (ISTE) reported that 60% of teachers felt inadequately prepared 
to teach innovatively using technology.  Furthermore, 90% of those surveyed believe 
technology training is critical for success in achieving higher LoTi.  Based on barriers 
preventing participation in professional development and the opportunity to increase 
LoTi using digital resources, technology-driven professional development offers teachers 
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opportunities to engage in both individual and collaborative professional development 
that suits their needs.   
Various individualized approaches to technology-driven professional 
development include synchronous and asynchronous learning options, such as online 
courses, massive open online courses (MOOC), online workshops and seminars, and 
Internet research.  More collaborative experiences often involve professional learning 
communities (PLCs), multi-user virtual environments, and social networking.  Each of 
these technology-driven professional development efforts offers teachers a flexible, 
collaborative, relevant, personalized, and constructivist opportunity to increase their LoTi 
using technology (Cowan, 2009; Dede, Ketelhut, Whitehouse, Breit, & McCloskey, 
2009; Fishman et al., 2013; Freeman, 2011). 
Statement of the Problem to be Researched 
        It is unclear how teachers’ use of innovative, technology-driven pedagogy in their 
classrooms relates to their perceptions and experiences with technology-driven 
professional development. 
Purpose and Significance of the Problem 
Purpose 
 The purpose of this study was to examine K-12 teachers’ perceptions and 
experiences with technology-driven professional development and how they relate to 
their self-reported LoTi. 
Significance of the Problem 
        This study is important because it has the potential to offer insights to K-12 
teachers and school leaders on how to increase LoTi through technology-driven 
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professional development.  Analyzing the data from this study may help school leaders 
uncover the relationship between teachers who report low, moderate, and high LoTi and 
their perceptions and experiences with technology-driven professional development.  
While significant research is dedicated to increasing LoTi and professional development 
in K-12 schools, very little research combines these two phenomena, which involves a 
shift in professional development practices to a technology-driven model.  To shed light 
on the research problem, the following research questions are addressed. 
Research Questions 
1. What are K-12 teachers’ LoTi based on the LoTi Digital Age Survey for 
Teachers? 
2. How do K-12 teachers with varying LoTi describe their experiences with 
technology-driven professional development? 
● Why do teachers choose to participate in professional development? 
● How do teachers feel about technology-driven professional development? 
● Who participates in technology-driven professional development? 
● How is teachers’ participation in technology-driven professional 
development related to their LoTi? 
Conceptual Framework 
Researcher’s Stances 
The researcher’s stance guiding this study is an epistemological, social 
constructivist approach.  From an epistemological perspective, there is no single reality 
for K-12 teachers regarding their experiences and perceptions pertaining to professional 
development and innovative teaching.  In contrast, multiple interpretations of these 
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important elements of a teacher’s practice exist (Creswell, 2012; Merriam, 2009).  To that 
end, the researcher hopes the outcomes of this study will culminate in further insights, as 
well as a deeper understanding of the studied phenomena.   
A social constructivist approach focuses on extrapolating and understanding to 
what degree people describe and understand the world in which they live (Gergen, 1985).  
As a social constructivist, the researcher sought to co-construct reality with research 
participants from the field, shaped by individual experiences (Creswell, 2012).  
Therefore, this research utilized open-ended questions as a vital element of the qualitative 
component of the mixed-methods study to cultivate meaning from the authentic voices of 
participants’ lived experiences. 
With this research, it was critical for the researcher to foster a safe and open 
environment to encourage a high level of transparency and honesty from the teachers 
being studied and develop an understanding of how they experience reality through a 
subjective lens.  As such, the researcher conducted a case study to understand the 
relationship between teachers’ perceived LoTi and their experiences with technology-
driven professional development.  Ultimately, a vital objective of this mixed-methods 
research was for the researcher to gain an understanding of teachers’ perceptions, 
experiences, and values by spending extensive time in the field to generate detailed 
meanings (Creswell, 2014). 
When conducting this study, the researcher was involved in backyard research.  
He has worked in the studied school community for over 15 years in various roles 
involving technology, academics, and professional development (Glesne, 2011).  
Therefore, the researcher brought to the inquiry process a theoretical and practical 
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understanding of the interrelationship between education, instruction, and technology, 
recognizing a critical gap between the use of technology and professional development 
toward teachers’ cultivation of high LoTi.  The researcher’s premise for conducting this 
research emanated from the unique perspective of having spent a decade primarily 
focused on the back end of technology without much thought given to pedagogy.  
Subsequently, the researcher transitioned to more academic roles in the school with 
various assignments involving academic technology, innovative teaching, computer 
science instruction, and professional development facilitation.  The researcher shifted 
from a “technology first” perspective to a “technology as a tool in support of teaching 
innovation” vantage point during his 15 years of experience.   
Creswell (2012) postulates, “Whether we are aware of it or not, we always bring 
certain beliefs and philosophical assumptions to our research” (p. 15).  The researcher 
acknowledges the experiences that have been beneficial in developing insights could also 
become a liability, biasing preconceptions pertaining to the integration of technology into 
professional development and LoTi based on academic, professional, and personal 
preferences.  The ability to suspend judgement while learning to bracket experiences was 
essential to clearly understand participants’ lived experiences in order to conduct a 
successful, valid, and credible study (Moustakis, 1994).  Additionally, several actions 
were taken to mitigate subjectivity while strengthening the study’s credibility, including 
member checking and triangulation of data sources and methods (Bloomberg & Volpe, 
2016; Creswell, 2014). 
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Conceptual Framework 
        Two primary streams emerged from the literature to provide a conceptual 
framework informing this study:  (1) The Future of Professional Development, including 
sub-streams devoted to a paradigm shift from traditional professional development to a 
more technology-driven approach, and professional learning communities; and (2) 
Elevated LoTi through Technology-Driven Professional Development, including sub-
streams focusing on barriers preventing innovative levels of teaching, and connecting 
pedagogy, content, and technology (see Figure 1.1).  
 
 
 
Figure 1.1. Conceptual framework model. 
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The Future of Professional Development 
 The literature on the future of professional development explores the current state 
of professional development in K-12 schools, highlighting the uniformity coinciding with 
the traditional one-size-fits-all approach.  Furthermore, this stream includes a sub-stream 
examining a paradigm shift from the traditional model of professional development to an 
increasingly technology-driven approach, the effectiveness of this digital modality, and 
teachers’ perceptions and experiences pertaining to this shift.  Also included in the first 
stream is a sub-stream focusing on the development of PLCs, exploring the impact of 
digital and face-to-face collaboration through various social media outlets and group 
professional development supported or facilitated by technology. 
Professional development in K-12 schools is currently undergoing a paradigm 
shift, as schools continue to integrate technology into teaching and learning practices 
(Plair, 2008).  Stewart (2014) asserts the traditional model of professional development is 
passive and intermittent, comprised of workshops, seminars, and in-service days.  This 
model lacks the continuity and collaborative effort that teachers need to develop the 
digital proficiencies required to cultivate personalized, technology-rich student learning 
experiences (Plair, 2008; Stewart, 2014).  In this stream, the research focuses on teachers’ 
perceptions, experiences, and value placed on the use of technology in faculty 
professional development, while exploring the relationship between technology-driven 
professional development and LoTi. 
Current literature reveals that K-12 schools implement professional development 
to provide teachers with the necessary skills and knowledge to redefine student learning 
experiences (Avalos, 2011).  Unfortunately, despite evidence that may suggest a positive 
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impact, many of these activities are irrelevant to teachers with a mind toward increased 
LoTi (Avalos, 2011; Fishman et al., 2013; Hixon & Buckenmeyer, 2009).  This stream 
analyzes the need for a flexible, personalized, technology-driven approach to professional 
development that allows educators to experiment, reflect on, and collaborate with like-
minded peers towards engaging, individualized, and innovative student learning 
experiences (Avalos, 2011; Battersby & Verdi, 2015; Carpenter & Krutka, 2014; Mishra, 
Koehler, & Kereluik, 2009; Plair, 2008; Sparks, 2009; Stewart, 2014). 
Elevated LoTi through Technology-Driven Professional Development 
Next is an analysis of the literature exploring the potential to increase LoTi 
through technology-driven professional development.  Also included in this stream are 
sub-streams examining barriers that teachers perceive as impediments hindering their 
participation in technology-driven professional development, and the process involved in 
connecting pedagogy, content, and technology. 
Based on the presumption that many professional development programs are 
designed to support student learning, teachers play a vital role in determining what 
educational materials and tasks are presented to students and how they are delivered. 
Therefore, building teacher capacity to deliver innovative and engaging curricula through 
professional development becomes a crucial element toward achieving increased LoTi 
(Hawley & Valli, 1999).  The traditional face-to-face approach to professional 
development “often focuses on generalized instructional practices, such as collaborative 
learning” (Fishman et al., 2013, p. 427).  A notable challenge with this type of generic 
learning is the individual teacher’s responsibility to interpret the content and 
subsequently translate the material into engaging classroom experiences.  Furthermore, at 
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least 123 barriers have been identified in past empirical studies analyzing technology 
integration into the teaching and learning process (Hew & Brush, 2007).  Such barriers 
have resulted in a gap between the ubiquity and access to technology in K-12 schools and 
LoTi (Ertmer & Ottenbreit-Leftwich, 2013; Hew & Brush, 2007; Hixon & Buckenmeyer, 
2009; Kopcha, 2012). 
Notwithstanding, technology presents an opportunity to redefine education 
beyond conventional standards; its integration into the teaching and learning process has 
become a perpetual challenge for K-12 educators (Okojie, Olinzock, & Okojie-Boulder, 
2006).  Despite existing barriers obstructing enhanced LoTi, teachers have the 
opportunity to use technology as tool to connect pedagogy with content, with a chance to 
redesign the current landscape of teaching and learning, as well as professional 
development (Dornisch, 2013; Koehler et al., 2014).  Research in this stream investigates 
a broader view of LoTi through the lens of various academic standards, frameworks, 
models, and theories that have been developed to guide K-12 teachers' instructional and 
professional development practices toward higher LoTi involving the use of technology. 
Definition of Terms 
For this research, the following terms will be defined as stated: 
Innovation: An advancement, novel idea, or improved device or process (Ertmer 
& Ottenbreit-Leftwich, 2013). 
Pedagogy: Academic discipline that concentrates on the theory and practice of 
education, focusing on the study and process of teaching and learning (Okojie et al., 
2006). 
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Professional development: A comprehensive, sustained, and intensive approach 
to improving teachers’ and principals’ effectiveness in raising student achievement 
(Standards for Professional Learning, 2010). 
Professional learning community (PLC): “Educators committed to working 
collaboratively in ongoing processes of collective inquiry and action research to achieve 
better results for the students they serve.  Professional learning communities operate 
under the assumption that the key to improved learning for students is continuous, job-
embedded learning for educators” (DuFour, DuFour, Eaker, & Many, 2006, p. 217). 
Self-efficacy: The belief in one’s ability to organize and execute actions required 
to manage prospective situations (Bandura, 1997). 
Teacher self-efficacy: Teachers’ beliefs about their individual capacities to 
encourage and support learning (Wheatley, 2005). 
Technology-driven professional development: Teacher professional 
development experiences delivered partially or completely over the Internet (Fishman et 
al., 2013). 
Assumptions and Limitations  
Assumptions 
Based on life experiences involving education, work, and personal values, the 
researcher brought certain assumptions to the study.  The first assumption was that K-12 
teachers desire to enhance their LoTi.  Due to a pursuit of lifelong learning, a desire to 
transform student learning experiences, or contractual obligations, the researcher is 
working under the assumption that teachers will elect to pursue technology-driven 
professional development to increase LoTi.   
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The second assumption was that the site’s administration would value the study 
enough to use its results to improve conditions relating to professional development and 
classroom pedagogy.  The third assumption underlying the research was that teachers 
would be willing to participate in the study.  Furthermore, participants would be truthful 
and forthcoming with both the quantitative and qualitative components of the study.  
Teachers were presumed to want to share their perceptions and experiences in the spirit 
of improving professional development, as well as their LoTi.  The last assumption was 
that faculty members were currently dissatisfied with the model of professional 
development currently implemented at the school, and that the site had a desire to 
improve current conditions with regards to phenomena being studied. 
Limitations 
Creswell (2012) suggests that limitations identify potential weaknesses within the 
study pertaining to data collection and analysis, per the researcher.  The first limitation of 
this study relates to available research.  Although many studies exist involving 
professional development efforts in K-12 schools, there is a lack of empirical evidence 
offering examples of what helps teachers increase LoTi through technology-driven 
professional development.  Furthermore, while significant research is available pertaining 
to the traditional model of professional development, few studies exist involving 
technology-driven professional development programs.   
 This study is intended to capture insights into the perceptions and experiences of 
K-12 teachers concerning their everyday practices.  As such, this study was limited by the 
idea that surveys and interviews were dependent on a teacher’s willingness to be 
reflective with their personal experiences.  Teachers are often unaware of the limitations 
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of their own practices; therefore, a lack of understanding as to what constitutes teaching 
innovation and technology-driven professional development may have influenced the 
way teachers responded to survey and interview questions.  
Another limitation underlying the research involved a limited sample size.  While 
the site employs approximately 150 faculty members, only 67 teachers participated 
(45%).  According to Creswell (2014), a typical high response rate is above 50% for a 
six-week data-collection period.  Although 45% represents an acceptable response rate 
for a two-week data-collection period, a larger research sample would present an 
opportunity for more comprehensive insights concerning the studied phenomena.  Lastly, 
results of the study could be perceived as biased because the researcher is a member of 
the academic community.  
Summary 
Technology has become ubiquitous in in K-12 schools in recent years.  Students 
are born into a world where mobile devices, social media, games, e-commerce, and 
countless other technology-driven activities guide their existence.  Conversely, many of 
today’s teachers were educated in classrooms devoid of technology, with instructors 
acting as content and knowledge experts as they prepare students for jobs in an industrial-
based economy.  Historically, K-12 teachers have focused on instructing rather than 
facilitating learning through innovative classroom experiences with technology.  Thus, 
change in education at all levels has become difficult to initiate and sustain. 
Professional development programs are widely used in K-12 schools to help 
teachers increase their LoTi.  However, research suggests that despite substantial 
contributions of time and money on professional development, most teachers are failing 
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to show improvements, as teacher evaluation ratings have either remained constant or 
declined over the past few years (TNTP, 2015).  Many K-12 schools heavily invest in 
professional development, yet teachers fail to transfer learning from professional 
development experiences to innovative teaching and learning.   
Albeit, some teachers are beginning to use technology toward an individualized 
learning path to increased LoTi, K-12 education lacks a systematic, technology-driven 
model that will help guide teachers toward pedagogical innovations.  While many 
teachers recognize they can improve their LoTi, they ultimately do not perceive this area 
as a weakness.  Fundamentally, teachers need feedback on the strengths and weaknesses 
of their practice to learn how to improve their LoTi; however, most do not receive these 
assessments (Desimone, 2009; TNTP, 2015).  These current realities demonstrate a need 
for more research examining technology-driven professional development and LoTi in K-
12 schools. 
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Chapter 2: Literature Review  
The purpose of this study was to examine K-12 teachers’ perceptions and 
experiences with technology-driven professional development and how they relate to 
their self-reported LoTi.  In a time of school reform, many consider professional 
development to be the foundation of academic improvement.  Thus, numerous teacher 
professional development programs have been initiated in K-12 schools to build teachers’ 
capacity for learning, but they have become costly in terms of time and resources.   
 Historically, K-12 professional development has been comprised of uniform in-
service days, workshops, and conferences.  This traditional model has largely failed to 
meet teachers’ needs in terms of quality and support as they attempt to develop their LoTi 
(Dede et al., 2009; Fishman et al., 2013; Freeman, 2011; Stewart, 2014).  Challenges with 
this approach to professional development are further exacerbated as school 
administrators seek classroom achievement results based on teachers’ transference of 
skills and knowledge to the classroom, which research shows has been a challenge 
(TNTP, 2015).  Because of enduring obstacles, frustration sets in, self-efficacy decreases, 
and teachers may miss opportunities to learn how to increase their LoTi.  
The need for high-quality and real-time professional development that aligns with 
teachers’ hectic schedules has precipitated a need for change in K-12 school professional 
development programs.  However, it is unclear how the shift to a more technology-driven 
model of professional development will help teachers utilize digital resources toward 
increased LoTi.  The two primary streams and their associated sub-streams of this 
literature review examine K-12 teachers’ perceptions and experiences with professional 
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development, as well as the value placed on the use of technology coinciding with these 
experiences as they seek to develop innovative learning experiences for their students. 
Literature Review 
The Future of Professional Development 
This stream of research examines the current state of professional development in 
K-12 schools, including the traditional face-to-face model, as well as an emerging 
paradigm shift to an increasingly technology-driven approach.  Additionally, a sub-
stream is devoted to the development of PLCs that examines the impact of both digital 
and face-to-face collaboration through various social media outlets and group 
professional development opportunities supported or facilitated by technology.   
Lawless and Pellegrino (2007) assert, “Improving the depth and breadth of 
teacher qualifications and student learning are major national goals” (p. 575).  A review 
of the research on K-12 education reveals a consensus that professional development 
programs are designed to enhance teacher knowledge and pedagogical practice while 
supporting student learning outcomes (Darling-Hammond, Wei, & Andree, 2010; 
Desimone, 2009; Garet, Porter, Desimone, Birman, & Yoon, 2001; Lawless & Pellegrino, 
2007; Mizell, 2010; TNTP, 2015).  Mizell (2010) comments, 
In education, research has shown that teaching quality and school leadership are 
the most important factors in raising student achievement. For teachers and 
schools and district leaders to be as effective as possible, they continually expand 
their knowledge and skills to implement the best educational practices (p. 3). 
 
Appropriately, federal legislation and various K-12 funding initiatives have 
focused on professional development to enhance both teacher practice and student 
learning (Lawless & Pellegrino, 2007).  However, while the research reveals little doubt 
that professional development is essential to increasing LoTi in K-12 schools, the 
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literature also indicates that many researchers and practitioners believe the current 
professional development system is broken (Tweed, 2013).  Hill (2009) argues, “Despite 
evidence that specific programs can improve teacher knowledge and practice and student 
outcomes, these programs seldom reach real teachers on a large scale” (p. 470).   Despite 
contradicting perspectives, there is an overall recognition of the importance of 
professional development in K-12 education.  Specifically, the research indicates that it is 
critical for teachers to keep up to date with emerging technologies, new pedagogical 
approaches, student performance standards, and diverse student populations (Jenkins, 
2013; Lawless & Pellegrino, 2007; McNamara, 2010). 
Evidence also reveals that teachers play an integral role in determining what 
educational materials and tasks are presented to students and how they are delivered 
(Fishman et al., 2013).  As such, building teacher capacity to deliver enhanced LoTi 
through professional development has become a crucial element toward achieving 
teaching and learning goals in K-12 schools (Hawley & Valli, 1999).  However, while the 
number of professional development opportunities has increased in recent years, there is 
a gap in the research concerning what constitutes quality professional development, what 
teachers learn from it, and how that learning translates to increased LoTi (Lawless & 
Pellegrino, 2007; Fishman et al., 2013).   
Rasmussen (2008) claims that while professional development is "often heralded 
as one of the most effective ways to impact teacher practice, inferior professional 
development programs consist of teacher-centered experiences where passive learners 
receive limited engagement and find little relevance in the topic” (p. 10).  Traditionally, 
professional development has been comprised of mandatory, predetermined 
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administrative directives occurring during pre-planned “sit and get” (McNamara, 2010, p. 
150) professional development days (Maldanado, 2002).  This common approach to 
professional development is often led by external content experts or consultants with 
limited knowledge of the participating school’s culture and generally lacking input from 
local teachers (Freeman, 2011; Rasmussen, 2008; Wilson & Berne, 1999).  Traditional 
professional development typically involves one-time activities, devoid of relevance to a 
teacher’s practice.  Meanwhile, flexibility with teacher schedules and delivery modality is 
often limited.  Evidence shows that this form of instruction leaves teachers with negative 
feelings concerning their experiences with conventional professional development 
(Freeman, 2011; Gordon, 2004; Rasmussen, 2008).  Rasumssen (2008) agrees with 
Gordon’s (2004) contention that professional development can be an effective tool for 
teacher growth when it is built to empower teachers.  Furthermore, Terehoff (2002) cites 
an increased demand for ongoing, job-embedded professional development within 
schools led by local experts.   
In an era of rapid, dynamic change in education, teachers are expected to 
continually improve their LoTi (Lawless & Pellegrino, 2007; Moersch, 2010, 2016; 
TNTP, 2015).  However, significant empirical evidence illustrates a deficient state of 
professional development in K-12 schools (Ansell & Park, 2003; Lawless & Pellegrino, 
2007).  Lawless and Pellegrino (2007) comment, “Many have purported that this 
deficiency can be attributed to an insufficient number of hours of professional 
development” (p. 575).  Therefore, many schools have started to implement professional 
development programs with a minimum number of hours required for all teachers 
(Freeman, 2011).  Considering that most professional development in K-12 schools is 
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delivered in a traditional face-to-face environment, a significant challenge identified by 
Freeman (2011) emphasizes a limited amount of data linking this form of professional 
development to the development of elevated LoTi. 
Evaluating and measuring professional development effectiveness is a complex 
challenge in K-12 education.  Research from Lawless and Pellegrino (2007), as well as 
Wilson and Berne (1999), attributes the intricacies of this challenge to a lack of 
understanding related to how to measure the impact on pedagogy and student 
achievement.  Professional development success is customarily assessed by measuring 
participant satisfaction using tools such as Kirkpatrick’s (1959) Four Levels of 
Evaluation.  Though participant reactions can be helpful when judging professional 
development, such metrics rarely help determine the effect on pedagogical change or 
student learning (Lawless & Pellegrino, 2007).  Smylie (1989) states that “much of what 
is known about the effectiveness of sources of teachers’ learning comes from a limited 
range of studies that report teachers’ opinions about a specific source or group of related 
sources of learning” (p. 544).  In support of this contention, Showers, Joyce, and Bennett 
(1987) theorize that professional development evaluations only consider how 
participating teachers react to a particular activity.  On the other hand, along with the 
emergence of technology-driven professional development, designers and instructors 
have attempted to develop a method of quality assessment by using self-efficacy 
measures because empirical evidence demonstrates that self-efficacy effects student 
performance in face-to-face classes (Bandura, 2007).  Ultimately, the K-12 academic 
community has difficulty determining what teachers learn from professional development 
and how it affects their practice.  Lawless and Pellegrino (2007) argue that we only know 
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what teachers think about their professional development experiences.  More research is 
needed to determine if teachers’ perceptions and experiences are linked to the 
development of heightened LoTi. 
Pritchett, White, and Skinner (2006) note that effective professional development 
involves adequate technology, data-driven goals, teacher support, equitable opportunities, 
and learning communities on an ongoing schedule.  However, essential questions have 
arisen in K-12 schools about what type of professional development is most effective to 
aid teachers with their development of innovative teaching.  Consequently, Freeman 
(2011), building on research from Tschannen-Moran and Woolfolk Hoy (2001), 
recommends utilizing a teacher self-efficacy scale to determine the effectiveness of 
professional development based on its connection to student academic achievement.   
K-12 school leaders have a variety of professional development options from 
which to choose to help cultivate a culture of learning within their academic 
communities.  Conventional professional development comprised of in-person 
experiences continues to be the norm.  Yet, more innovative options have become 
increasingly available, coinciding with expansive growth in technology and innovation in 
academia (Fishman et al., 2013).  A noteworthy development in recent K-12 academic 
research reveals that technology-driven professional development is as effective as the 
traditional approach—assuming quality instruction is provided (Clary & Wandersee, 
2009; Freeman, 2011; Tallent-Runnels et al., 2006).  Fishman et al. (2013) recognize 
limitations with traditional professional development, including a focus on generalized 
pedagogical practices and “the individual teacher’s responsibility to interpret content, 
often irrelevant to their practice, and translate into classroom instruction” (p. 247). 
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O’Dwyer, Carey, and Kleinman (2007) support Fishman et al.’s (2013) 
hypotheses that rapid technology growth, along with increased teacher interest, has made 
technology-driven professional development an attractive choice in K-12 schools.  This 
form of professional development offers teachers a variety of benefits including schedule 
flexibility, a vast repository of resources not locally available to teachers, pedagogical 
relevance, and optionality (Cowan, 2009; Dede et al., 2009).  Conflicting research 
outlines K-12 schools’ concerns with technology-driven professional development, 
including a lack of synergy, collaboration and action-oriented experiences, and the limits 
of teachers’ effectiveness using technology in their classrooms (Garet et al., 2001; 
Fishman et al., 2013; Kao & Tsai, 2009). 
Current literature indicates that questions pertaining to quality professional 
development, how it is delivered, what teachers learn from it, and its effect on student 
learning need to be addressed in K-12 schools (Dede et al., 2009; Fishman et al., 2009; 
Lawless & Pellegrino, 2007).  Nye, Konstantopolous, & Hedges (2004) argue that the 
ways teachers elect to teach their students, including their use of technology, has a 
tremendous effect on learning and achievement.  Consequently, there is a need for high 
quality, technology-driven professional development in K-12 schools that will help 
teachers effectively elevate their LoTi (Freeman, 2011; Lawless & Pellegrino, 2007).    
While many researchers have offered suggestions and recommendations to 
address the challenges with professional development in K-12 schools, the literature 
agrees that these experiences need to be more collaborative, flexible, relevant, 
personalized, and socially constructed to meet the needs of today’s teachers (Garet et al., 
2001; Hill, 2009; Sparks, 2009; Stewart, 2014).  Although technology-driven professional 
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development has the potential to provide high-quality professional development 
experiences, there is a lack of research in K-12 education dedicated to the decision-
making process between traditional and technology-driven professional development 
(Fishman et al., 2013). 
Shifting the paradigm.  A new approach to teacher professional development is 
emerging in K-12 education, prompting a paradigm shift from the traditional model to a 
more progressive, technology-driven approach.  Hixon and Buckenmeyer (2009) 
recommend a transformation that addresses “how-to” technical skills while focusing on 
the symbiotic relationship between technology and pedagogy.  Stewart (2014) describes a 
need for professional development to shift from passive and discontinuous to professional 
development that is active, consistent, and embedded into the teaching environment.  The 
traditional model of professional development archetype is uniform, passive, and 
intermittent.  This model lacks the continuity and collaborative effort teachers need to 
develop the digital proficiencies required to cultivate personalized, technology-rich 
student learning experiences (Plair, 2008; Stewart, 2014).  Sparks (2009) agrees with 
McNamara (2010) who argues that effective professional development does not consist 
of “sit and get sessions” (McNamara, 2010, p. 516).  Sparks (2009) further agrees with 
Stewart’s (2014) contention that effective professional development is embedded into 
teachers’ daily routines.  Both Stewart (2014) and Sparks (2009) recommend a 
constructivist approach to professional development that engages teachers by 
encouraging them to learn by doing in learning environments relevant to their practice. 
        Hixon and Buckenmeyer (2009) assert it is fundamentally necessary to position 
professional development that is meaningfully relevant to teacher circumstances.  They 
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cite evidence emphasizing that professional development must be relevant to teachers’ 
pedagogical practices and interests regardless of the technology used or where teachers 
reside on the technology integration continuum.  Correspondingly, Hew and Brush 
(2007) recognize three attributes of effective professional development, claiming 
successful teacher improvement focuses on content, offers opportunities for active and 
collaborative work, and is eminently unified with teachers’ needs. 
Technology-driven professional development affords teachers opportunities to 
mitigate challenges associated with teacher education programs (Dede et al., 2009).  
Fishman et al. (2013) argue that online professional development offers numerous 
advantages toward the development of quality learning experiences.  McNamara (2010) 
also values online professional development because of its self-paced nature, 
convenience, ease of access, and differentiated learning options.  While the U.S. 
Department of Education (USDOE; 2010) National Educational Technology Plan 
advocates strongly for online teacher learning, Fishman et al. (2013) report a lack of data 
supporting the idea that this modality positively affects learning outcomes.  In contrast, 
Dede et al. (2009) postulate online professional development has many potential 
advantages, including schedule accommodation, access to unlimited Internet resources, 
and the opportunity for “real-time, ongoing, work embedded support” (p. 9).  
Notwithstanding, while teachers are not geographically isolated when engaged in online 
professional development, much of the current research alludes to the potential of 
decreased collaboration and collegiality because of less hands-on experience (Garet et al., 
2001; Fishman et al., 2013; Kao & Tsai, 2009). 
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Although significant literature is available related to traditional professional 
development, evidence involving the effectiveness of online professional development is 
“often lacking, anecdotal, or based on participant surveys completed immediately after 
the professional development experience” (Dede et al., 2009, p. 9).  This gap in the 
research suggests that until more extensive research regarding technology-driven 
professional development is conducted, educators will remain uninformed about which 
modality of professional development best supports teachers in the adoption of 
innovative pedagogies. 
Professional learning communities.  A great deal of research points to 
professional development standards shifting from individual to more collaborative 
practices to better prepare teachers for elevated LoTi in K-12 schools (Stewart, 2014).  
As DuFour and Eaker (1998) capture in their research, PLCs possess the potential to 
fundamentally transform teacher learning by developing communities of practice within 
schools.  Servage (2008) characterizes a PLC by outlining the following three core 
beliefs:  
(1) that staff professional development is critical to improved student learning, (2) 
that professional development is most effective when it is collaborative and 
collegial, and (3) that this collaborative work should involve inquiry and problem 
solving in authentic contexts of daily teaching practices. (p. 63)   
 
According to Stewart (2014), PLCs have demonstrated success in producing the 
environment and conditions that support networks of teachers in an active, collaborative, 
and peer-supported ecosystem that leads to pedagogical advancements.  Similarly, 
McLaughlin and Talbert (2006) stress the importance of collaboration and reflection as 
educators use PLCs to examine the relationship between LoTi and student learning 
outcomes.  Based on such analysis, teachers develop the capacity to advance their 
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pedagogical practice to improve learning for their instructional circumstances (Servage, 
2008).  Battersby and Verdi (2015) further argue that PLCs go beyond teacher 
professional development, as they address teacher silos, student achievement, and 
innovative change in schools.   
As Crow (2008) states, “a professional learning community requires intention, a 
focus on learning, a focus on results, a commitment of collegiality and a willingness to 
reshape a school’s culture” (p. 4).  To achieve this type of collaborative culture, teachers 
in K-12 schools must demonstrate a willingness to share successes and failures, accept 
feedback, and set goals to improve LoTi and student achievement (Battersby & Verdi, 
2015; Marzano & Toth, 2013).  In accordance with Sparks (2009), Stewart (2014), and 
Terehoff (2002), Voelkel (2011) outlines the necessary conditions for a PLC’s success, 
suggesting that teachers must meet frequently as a part of a job-embedded professional 
development program.  These circumstances are in stark contrast to the “one-size-fits-all” 
model outlined by Hixon and Buckenmeyer (2009), in which personal learning styles and 
preferences are not considered. 
Recent academic research indicates that PLCs have evolved since DuFour and 
Eaker (1998) introduced their framework several decades ago.  More recent frameworks 
that have become popular in K-12 education include Danielson’s (2013) and Marzano 
and Toth’s (2013), which focus on teacher growth and evaluation.  Each of these models 
requires teachers to participate in a type of learning community: 
The level at which a teacher participates in a PLC determines a portion of that 
teacher’s performance rating.  The level at which a teacher actively pursues 
professional development opportunities and the degree to which he or she 
assumes a leadership role in their school or district’s PLC are rated using a 
teacher effectiveness rubric. (Battersby & Verdi, 2015, p. 23)   
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Using the Danielson framework as an example, a teacher who chooses not to 
participate in a PLC would receive a low evaluation rating, while a teacher who leads a 
PLC would receive a positive evaluation rating (Danielson, 2013).  Based on a case study 
tracing factors associated with the implementation of PLCs, non-voluntary PLCs can help 
push forward organizational goals involving elevated LoTi (Mindich & Lieberman, 
2012). Mindich and Lieberman (2012) contend that required PLCs initiate a new type of 
conversation that can help organize professional development while creating new 
connections for teachers.  Despite some reluctance involved in forced PLCs, many 
teachers expressed positive sentiments because it freed up time from normal teaching 
responsibilities to focus on professional development.  
As Battersby and Verdi (2015) explain, educators are presented with an 
opportunity to enhance their professional development efforts through online professional 
learning communities (OPLCs).  As technology has emerged as a methodology for 
teachers to collaborate and communicate with colleagues in a flexible and efficient way, 
teachers have started to utilize computer-mediated communication (CMC) to digitally 
communicate and reflect on their LoTi (Battersby & Verdi, 2015).  In support of this 
modality of professional development, Hough, Smithey, and Evertson (2004) argue 
OLPCs should become a widely-used strategy for reflective teacher learning in K-12 
schools.  Abeles, Conway, and Custodero (2010) further embrace this contention, stating 
that CMC including chat rooms, wikis, and discussion boards help facilitate ongoing 
dialogue between teachers, initiating collaborative opportunities between teachers that 
might not have the opportunity to do so without technology. 
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In K-12 education, a variety of learning environments supported by technology 
exist in support of the collaborative efforts associated with PLCs.  According to Ferriter 
and Provenzano (2013), teachers are replacing traditional professional development 
activities with increasingly social interactions through Twitter and Edcamps.  Social 
media interactions form PLCs by harnessing the power of connections—Twitter is used 
for sharing information and learning from like-minded peers.  However, many K-12 
educators and administrators subscribe to a mental model whereby Twitter is a platform 
for self-promotion, advertisement, and communicating with celebrities.  Anderson (2011) 
refutes this mental model, however, arguing that Twitter is a viable means of learning and 
professional development—the powerful social media outlet has become a valuable part 
of his PLC.  He writes, “Alone I am smart but together we are brilliant, and I see, feel, 
and experience this every day” (p. 27).  Corresponding with the emergence of PLCs in K-
12 education, Twitter PLCs are connecting like-minded educators across the world as 
they share resources and ask questions pertaining to their practice, while maintaining 
dialogue that would not be possible without the support of technology.  
In contrast to research acknowledging the benefits of social media in K-12 
education with regard to professional development, a number of researchers argue that 
the increased use of social media has fostered new challenges for educators (Sie et al., 
2013).  The overwhelming abundance of available information has changed “the way 
learners learn and from whom” (Sie et al., 2013, p. 59).  This shift suggests that teachers 
should consider new sources of information, aside from traditional textbooks and 
software applications.  With the evolution of the Internet and social media sources, 
educators now have new ways to share and disseminate resources.  However, they must 
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ensure validity of the resources used for research and other classroom content.  Li, 
Thelwall, and Giustini (2012) highlight Web citation analysis as an emerging trend in 
academic circles; however, K-12 educators are less likely to use such advanced tools to 
assess the legitimacy of their sources.  As such, continued research is required to help 
teachers understand how to better validate sources obtained through social media. 
Currently, the relationship between social media and formal education systems is 
complicated because of administrative ambivalence and questions of academic relevance.  
Despite these circumstances, many educators value this form of technology-driven 
professional development.  Recent literature reflects a paradigm shift to this new model 
of social interaction where Twitter and other forms of social media are used for rich 
educational dialogue, classroom activities, and professional development (Carpenter & 
Krutka, 2014).  Carpenter and Krutka (2014) share compelling results from a survey of 
755 K-12 teachers, reporting that educators value the peer collaboration and personalized 
learning opportunities coinciding with their PLCs.  These results demonstrate a 
collaborative model of professional learning that many teachers consider superior to the 
traditional one-size-fits-all, passive model of professional development.   
Despite growing interest in the circumstances supporting virtual communication 
in K-12 education, very few studies have explored teachers’ perceptions and experiences 
regarding their participation in these digitally supported communities (Hsu, Ju, Yen, & 
Chang, 2007).  Research indicates that one of the biggest challenges associated with 
fostering OPLCs is participants’ willingness to share with other members.  Dixon (2000) 
states that two of the most significant misconceptions about virtual communities are 
“build it and they will come” and “technology can replace face-to-face interaction” (p. 
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153).  Furthermore, as Hsu et al. (2007) identify, two issues are involved with 
understanding a person’s willingness to participate in a virtual learning  
community: “personal cognition and social influence; personal cognition is based on self-
efficacy and outcome expectations and social influence is based on trust” (p. 153). 
Although teacher self-efficacy with technology has been widely studied in K-12 
education, there is a lack of research pertaining to a teacher’s self-efficacy and motivation 
to share knowledge within a virtual community.   
Though many K-12 educators participate in OPLCs, researchers have identified 
trust and self-efficacy as perpetual constraints for those who have not made the transition 
to this form of technology-driven professional development (Hsu et al., 2007).  The lack 
of face-to-face communication and collegiality presents challenges for teachers that are 
used to the traditional model of professional development (Garet et al., 2001; Fishman et 
al., 2013; Kao & Tsai, 2009).  As such, Edcamps present opportunities for those 
educators unwilling to participate in OPLCs, as well as those seeking to extend 
relationships beyond virtual communities to connect on a more personal level.  
According to Carpenter and Linton (2016), “Edcamps can be understood from a social 
constructivist perspective” (p. 98), where learning is cultivated through group interactions 
rather than through individual experiences.  From the social constructivist perspective, 
the effectiveness of traditional professional development would come into question 
because of the resulting isolated teacher silos (Adelman et al., 2002; Sparks, 2009; 
Stewart, 2014).  Contrarily, the social constructivist approach emphasizes the social 
construction of knowledge resulting from the experiences coinciding with PLCs 
cultivated through Edcamps (Carpenter & Linton, 2016; Vygotsky, 1978). 
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 Edcamps offer teachers a chance to collaborate in person in an unconference 
format.  Unlike traditional workshops or conferences with set schedules led by one 
expert, participants create Edcamps workshops on the day of the event.  Edcamps are 
comprised of a group of educators encouraged to participate in hands-on activities and 
discussion with no set agenda (Ferriter & Provenzano, 2013).  This type of collaborative 
learning is shifting the landscape of professional development by providing teachers with 
autonomy in their learning, as well as a new platform to engage in the active, 
collaborative learning experiences from which they can transfer learning to innovative 
teaching.  Colbert, Brown, Choi, and Thomas (2008) indicate that while professional 
development is a necessary requirement to improve teacher quality, teachers often lack 
involvement in the selection and decision-making process involved with the learning 
activities.  Consequently, teacher training is misaligned with pedagogical practice.  
Research indicates that educators need a level of autonomy with their learning—
prescribed professional development stifles teacher learning and creativity (Colbert et al., 
2008).  
 Antithetical research pertaining to Edcamps and PLCs argues “educators hold 
beliefs associated with autonomy that must be broken down for PD to be truly 
collaborative” (Carpenter & Linton, 2016, p. 99).  Furthermore, a long list of school 
responsibilities may prevent teachers from participating in Edcamps.  Despite the 
numerous outlined benefits of teacher collaboration in professional development 
activities, setting up collaborative opportunities for teachers outside of a school’s four 
walls can be challenging.  Therefore, most teachers participating in Edcamps are those 
willing to give up a Saturday to attend the learning event (Carpenter & Linton, 2016).  
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While virtual Edcamps are beginning to mitigate such challenges, very little research is 
dedicated to teachers’ perceptions and experiences with this form of professional 
development.   
Based Carpenter and Krutka’s (2014) study of Edcamps, the majority of 
respondents gave positive evaluations of their collaborative experiences.  However, 
barriers were also outlined, leading to participants’ partial participation because of 
problems with technology and the number of novices attending.  On the other hand, 
Carpenter and Linton (2016) offer a key benefit of this form of professional development 
involving the cultivation of both face-to-face and online PLCs.  Participation in face-to-
face Edcamps encourages teachers to initiate academic conversations that are often 
extended to virtual forms of communication and collaboration.  Moreover, virtual 
Edcamps utilize a variety of digital tools, including “video conferencing tools, 
collaborative Google documents, Twitter, and other technologies” (Carpenter & Linton, 
2016, p. 98) to enhance the PLC experience. 
Existing literature reveals that educators learn primarily from colleagues, friends, 
and research collaborators (Sie et al., 2013).  As technology becomes increasingly 
ubiquitous, shifting learning to more online environments, utilizing Twitter and other 
social media tools as social strategies, and using PLC-supported professional 
development such as Edcamps present a tremendous opportunity for teachers to utilize 
technology to develop heightened LoTi.  Teachers aspiring to remain relevant in a 
dynamic educational landscape are turning to networks of colleagues, supported by Web 
2.0 resources to acquire the knowledge and digital fluencies to diminish the gap between 
technology integration and classroom instruction (Corbeil & Corbeil, 2012).  
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Elevated LoTi through Technology-Driven Professional Development 
Technology has become an integral element of K-12 education in the U.S., as 
access and ubiquity of digital resources have become the standard in many schools.  
Unfortunately, the rapid rate of technological development has the potential to negatively 
impact teachers’ self-efficacy with technology as they attempt to increase their LoTi.  
Consequently, Watson (2006) illustrates an academic landscape in which educators feel 
unprepared and unsupported in their efforts to develop innovative student learning 
experiences.  Correspondingly, there is an evident need to develop a new approach to 
teacher learning that prepares teachers to effectively use technology toward higher LoTi 
(Watson, 2006).  This stream of research explores the various changes in teaching and 
learning resulting from technology-driven professional development programs.  
Furthermore, this stream explores current barriers to effective professional development 
in K-12 schools.  
Eteokleous-Grigoriou (2009) describes the advancement of computer technology 
in education in four phases, beginning in the 1970s.  Early in the adoption of technology 
in schools, computers were initially used for administrative purposes only.  The second 
wave, “learning from computers,” coincided with the advent of the desktop computer.  
Subsequently, “learning about computers” focused on teaching students word processing 
and other hardware- and software-related uses.  According to Eteokleous-Grigoriou 
(2009), K-12 schools are currently transitioning to the “learning with computers” phase, 
which represents a pedagogical shift wherein schools have transitioned away from 
teaching traditional computer classes to cultivating a culture of collaboration and 
innovation supported by digital resources.  Furthermore, this paradigm shift involves 
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curriculum development with consideration of technology—an innovative pedagogical 
approach that is supported and enhanced by digital resources. 
         In agreement with much of the literature in K-12 education, Avalos (2011) 
contends that at its core, professional development is dedicated to teacher education.  
Through various modalities of learning, including workshops, in-service days, and online 
learning, professional development is meant to encourage educators to cultivate new and 
innovative ways to acquire knowledge for pedagogical purposes (Darling-Hammond et 
al., 2010; Desimone, 2009; Garet et al., 2001; Lawless & Pellegrino, 2007; Mizell, 2010; 
TNTP, 2015).  Unfortunately, despite evidence that may suggest a positive impact, not all 
professional development is relevant to teachers (Avalos, 2011).   
A frequently cited characteristic related to implementing innovative teaching 
involves a teacher’s willingness and ability to learn new technologies and pedagogical 
styles (Becker, 2000; Smith et al., 2007).  However, many teachers lack the digital 
proficiencies required to participate in more modern, technology-driven professional 
development (Koehler et al., 2014).  This lack of alignment between teacher learning, 
technology, and classroom pedagogy negatively affects the value teachers place on 
professional development.  According to Watson (2006), technology-driven professional 
development will help overcome teacher digital deficiencies and low efficacy with 
technology: “Research clearly indicates training teachers to use technology lowers 
anxiety and increase efficacy while improving their skills” (p. 154).   
Current literature in K-12 education suggests that while technology presents 
opportunities to transform education into an environment where digital resources enhance 
and support teaching and learning, strong concerns exist pertaining to the value teachers 
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place on technology for learning (Cuban, 2001; Frank, Zhao, Penuel, Ellefson, & Porter, 
2011).  Consequently, K-12 schools need professional development experiences that 
support elevated LoTi.  Accordingly, Avalos (2011) argues for an individualized 
approach to professional development that allows educators to collaborate with like-
minded peers toward higher LoTi.  Moreover, Frank et al. (2011) recommend aligning 
professional development activities with teacher circumstances, arguing that programs 
aligning with specific teaching practice often result in increased integration of that 
practice into the classroom.  Adelman et al. (2002), Sparks (2009), and Stewart (2014) 
emphasize the need for professional development on practices requiring teachers to apply 
more constructivist methods because they require teachers to adopt new pedagogies, 
while learning how to use various technological tools.  Contrarily, in describing 
ineffective professional development, Buczynski and Hansen (2010) contend that 
traditional practices involving a top-down focus become isolated from classroom reality.  
Frank et al. (2011) build on this concept, suggesting that teachers accumulate “some 
knowledge of core curricular subjects and how to teach them” (p. 139) as a part of the 
conventional professional development.  Fundamentally, research indicates that teachers 
are more inclined to adopt and integrate innovative instructional practices because of 
active and collaborative learning aligned with teachers’ needs and passions (Frank et al., 
2011; Hew & Brush, 2007). 
Barriers preventing effective professional development.  A review of the 
literature in K-12 education supports the idea that technology can enhance learning 
among and between teachers and students.  However, Petko (2012) explains that despite 
the increasing availability of technology in schools, rarely is such technology used for 
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innovative teaching or professional development.  As such, a gap exists in K-12 schools 
between the technology available to teachers and its meaningful integration into 
classroom instruction and professional development (Gray, Thomas, & Lewis, 2010). 
 Hew and Brush (2007) discern that both pedagogy and professional development 
are generally affected by a number of prevalent barriers.  Accordingly, at least 123 
barriers have been identified in past studies precipitating the gap between technology and 
LoTi (Hew & Brush, 2007).  These barriers have been well-researched and summarized 
into five categories, including (1) knowledge and skills, (2) access, (3) attitudes and 
beliefs, (4) time, and (5) professional development (Ertmer & Ottenbreit-Leftwich, 2013; 
Hew & Brush, 2007; Hixon & Buckenmeyer, 2009; Kopcha, 2012).  Despite these 
obstacles, Hixon and Buckenmeyer (2009) are critical of teachers who blame failing 
technology for a lack of technological fluency and effective classroom integration, 
arguing it is not the overwhelming advancement or unreliability of technology that 
prevents increased digital literacy.  On the contrary, they identify core values related to 
pedagogy as the main obstacle preventing increased LoTi. 
Citing a study from the National Center for Educational Statistics (NCES), Gray 
et al. (2010) report that “less than half of the 3000 surveyed teachers reported using 
technology often during instructional time” (p. 1109).  In fact, technology was primarily 
used for non-academic purposes, including grading and attendance.  Similar academic 
studies describe other non-instructional tasks involving technology used by teachers, 
include communicating with colleagues and parents or classroom material preparation 
(Kopcha, 2010; Russell, Bebell, O’Dwyer, & O’Connor, 2003; Zhao, Pugh, Sheldon, & 
Byers, 2002).  Likewise, McCormick and Scrimshaw (2001) argue, “Technology is used 
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more as ‘efficiency aids and extension devices’” (p. 31).  Meanwhile, attempts to develop 
heightened LoTi involving digital resources often lack relevance and depth. 
Current literature indicates that many historical studies have analyzed and 
attempted to explain the conditions required to encourage effective and transformative 
LoTi in K-12 schools (Petko, 2012).  Petko (2012) comments that the challenges 
associated with innovative teaching in schools cannot be solved simply by removing 
existing barriers and increasing the “enablers” correlating with increased use of 
technology (p. 1351).  Scrimshaw (2004) identifies the following enablers: on-site 
technical support, school technology policies, administrative support, high-quality 
resources, and good training.  In contrast, as Mumtaz (2000) outlines, the most critical 
challenge involves addressing the complex interplay of variables associated with various 
levels within a school, including the individual level (teachers and students), the school 
level (administration, professional development and academic leadership, and school 
culture), and the educational system level (academic policies and curricula).  
Notwithstanding such complicated organizational challenges, Petko (2012) writes, “Yet 
despite this complexity, there appears to be a broad consensus that emphasizes the 
teacher’s individual qualities, and, above all, pedagogical beliefs” (p. 1352).  Similarly, 
Ertmer and Ottenbreit-Leftwich (2013) argue that teacher beliefs and attitudes about the 
benefits of technology are the most vital component of innovative teaching.  As such, 
Hammond et al. (2009) contend that professional development is a critical element in 
developing teachers’ use of technology for innovative pedagogy.  However, as the 
outlined research shows, many factors involving the use of technology prevent teacher 
participation in professional development. 
  
50 
Results from a recent study by the Pew Research Center on 2,067 U.S. middle- 
and high-school teachers’ use of technology inside and outside school hypothesizes that 
adults have the ability to mitigate barriers preventing technology integration and effective 
professional development if they so desire (Wang, Hsu, Campbell, Coster, & Longhurst, 
2014).  As Petko (2012) and Ertmer and Ottenbreit-Leftwich (2013) have articulated, 
teachers’ attitudes and beliefs about the benefits of technology on LoTi are paramount to 
their adoption of digital tools.  Findings from the Pew study show that teachers are far 
more advanced in their use of and comfort with technology than perceived.  Today’s 
educators own the latest technology devices, participate in social media dialogues, and 
maintain confidence in their ability to use digital devices (Wang et al., 2014).  Thus, 
though the assumed gap between available technology and innovative instruction should 
be narrowing, teacher self-efficacy involving learning technology for classroom 
instruction does not often mirror their adoption of technology for personal use (Wang et 
al., 2014). 
 Connecting pedagogy, content, and technology.  Along with the increasing 
ubiquity of and access to technology, digital resources in the classroom present an 
opportunity to redefine teaching and learning at all levels of education.  Yet, technology 
integration into the teaching and learning process has become a perpetual challenge for 
K-12 educators (Okojie et al., 2006).  Despite existing barriers to innovative teaching 
using technology, teachers have an opportunity to use technology to connect pedagogy 
with content and redesign the current landscape of teaching and learning.   
 Current research highlights a variety of challenges for teachers seeking to 
integrate technology into their pedagogical practice, including computer access, lack of 
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digital proficiencies, time constraints, professional development, and low self-efficacy 
with technology (Ertmer & Ottenbreit-Leftwich, 2013; Hew & Brush, 2007; Hixon & 
Buckenmeyer, 2009; Kopcha, 2012; Watson, 2006).  Along with the acknowledgement of 
these challenges, to a larger degree, Okojie et al. (2006) attribute success with technology 
toward LoTi to a teacher’s ability to explore the relationship between pedagogy and 
technology.  As a corollary, Okojie et al. (2006) theorize that technology is “narrowly 
perceived” (p. 66) by teachers, which often results in poor integration into their 
instruction.  From this narrow lens in which technology is often viewed, many teachers 
confine the use of technology to computers as support tools, peripherals, and associated 
software (Okojie et al., 2006).  In contrast to this narrow perspective of technology 
integration, Lever-Duffy, McDonald, and Mizell (2005) emphasize that innovative 
teaching goes beyond such basic uses to include “media, models, projected and non-
projected visual, as well as audio, video and digital media” (p. 66).  In an effort to guide 
teachers to a more inclusive perspective on innovative teaching with technology, a 
number of standards, frameworks, models, and theories have been developed to guide 
practice involving integrating technology toward enhanced LoTi.  Recent literature offers 
several examples of such models, including Puentedura’s Substitution, Augmentation, 
Modification, and Redefinition (SAMR) model; ISTE-developed standards; Levels of 
Teaching Innovation Framework (LoTi); H.E.A.T. Framework; Dagget’s Rigor and 
Relevance Framework; Webb’s Depth of Knowledge; and the Technological Pedagogical 
Content Knowledge (TPACK) framework (Maker, 2012; Moersch, 2010). 
 In light of the gap between teachers’ perceptions and experiences with 
technology integration and the potential use of digital resources to redefine education 
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through innovative pedagogies, a significant amount of research in K-12 education has 
focused on the TPACK framework.  This model was developed to help teachers identify 
and understand the intersections between technology, pedagogy, and content to 
effectively integrate technology into classroom instruction (Dornisch, 2013; Hamilton, 
Rosenberg, & Akcaoglu 2016).  The connecting factor between the model’s key elements 
is the use of technology to cultivate innovative teaching and learning practices (Koehler 
et al., 2014).   
Although TPACK is relatively new, it has garnered significant interest in the 
academic community.  It has been extremely influential in K-12 theory, research, and 
practice, with both teacher education and professional development.  As such, over 600 
journal articles have been written about this novel framework (Koehler et al. 2014).  
Koehler et al. (2014) assert that while many archetypes exist for the development of 
innovative teaching with technology, experts agree that the “advent of new technologies 
requires teachers to possess knowledge that connects the affordances (and constraints) of 
these new technologies to the transformation of content and pedagogy” (p. 102).  
According to Koehler et al. (2014), TPACK has had a significant impact in the 
area of teacher capacity-building and professional development.  Tsai (2015) articulates 
that the concept underlying TPACK’s core components embodies the principal criterion 
for innovative teaching, thus revealing a path for teachers’ professional development with 
respect to technology integration.  While traditional standards of teacher education 
emphasize the development of knowledge and skills in relation to TPACK’s three 
hallmark components in isolation from one another, TPACK supports the development of 
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long-term professional development concentrating on technology, pedagogy, and content 
knowledge in unison.  
  Although TPACK’s core is dedicated to higher-order thinking skills, research 
illustrates the challenges of measuring the framework’s results.  In a study focused on 
measurement reliability, Koehler et al. (2014) “found that of the 141 TPACK instruments 
used as assessment tools, most were done so without any evidence of reliability or 
validity” (p. 105).  Correspondingly, Koehler et al. (2014) propose that while the 
framework has had significant impact on theory and practice in educational technology, 
researchers must become more dedicated to the validity of their measurements in terms of 
“internal consistency, test-retest reliability, and discriminate and convergent validity” (p. 
9). 
As illustrated in the scholarly research, there is a concerted effort in the K-12 
academic community to support teachers in their development of innovative teaching and 
professional development efforts with regard to technology.  The various frameworks, 
models, and theories aiming to guide educators in their development of innovative 
pedagogies offer clear evidence supporting this contention.  In addition to the TPACK 
framework, ISTE (2015) standards were developed “to support students, educators and 
leaders with clear guidelines for the skills, knowledge and approaches they need to 
succeed in the digital age” (para. 1).  Fundamentally, these standards demonstrate an 
effort to standardize expectations for teaching and learning with technology (Kimmons, 
Miller, Amador, Desjardins, & Hall, 2015).  According to ISTE (2015), teachers can 
model and apply these standards as they design and implement innovative levels of 
teaching to improve learning and enrich professional practices.  The following standards 
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are included: (1) Facilitate and Inspire Student Learning and Creativity, (2) Design and 
Develop Digital Age Learning Experiences and Assessments, (3) Model Digital Age 
Work and Learning, (4) Promote and Model Digital Citizenship and Responsibility, and 
(5) Engage in Professional Growth and Leadership (ISTE, 2015).  On the other hand, 
Zhao (2012) argues against standardization for teachers, writing “don’t make them 
standardized knowledge transmitters” (para. 20).  Although standards have the ability to 
raise expectations in K-12 education, they also present the potential of inhibiting teachers 
from exceeding standardized expectations. 
Puentedura’s (2015) SAMR model offers another example of a systematic 
approach to inform and guide K-12 teachers’ understanding of how to integrate 
technology toward innovative pedagogy.  This framework is based on a continuum 
represented by a metaphorical ladder demonstrating how technology can influence 
teaching and learning.  Puentedura encourages teachers to climb the ladder from low to 
high levels of teaching with technology, which he suggests will result in more innovative 
levels of pedagogical practice (Hamilton et al., 2016).  The framework represents the 
following four levels: (1) Substitution: technology replaces analog methods with no 
functional change; (2) Augmentation: technology acts as a direct tool substitute, with 
functional improvement; (3) Modification: technology allows for significant task design; 
and (4) Redefinition: technology enables the creation of new tasks, previously 
inconceivable (Puentedura, 2015).   
Notwithstanding increasing adoption in K-12 schools, there is currently a lack of 
peer-reviewed literature pertaining to the SAMR model.  Hamilton et al. (2016) state that 
the lack of empirical evidence regarding the model’s effectiveness in academic 
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communities results in eminently different interpretations of the framework, as well as 
confusion among educators.  Brubaker (2013) reinforces this contention, implying that a 
teacher could interpret using technology in education as making small adjustments, “just 
as adding pumpkin spice adjusts the flavor of a cup of coffee” (p. 436).  While such 
enhancements may qualify for a specific teacher as a “redefinition,” as defined by 
Puentedura (2015), other teachers may have completely different perceptions.  
Ultimately, the lack of systematic evidence results in more complications and 
misunderstandings of how to properly implement this framework to redefine traditional 
pedagogies. 
 The LoTi framework provides another example of an academic initiative focusing 
on pedagogical innovation in recent academic literature.  Similar to the SAMR model, 
LoTi addresses “unique attributes of the pedagogical continuum” (Moersch, 2010, p. 20).  
A common theme in dissertations, along with academic articles and books offered by the 
LoTi Connection (2016) website, is that the LoTi Framework focuses on classroom 
pedagogy first and the use of technology tools second.  Accordingly, LoTi consists of 
eight levels of teaching innovation: (1) Level 0: Non-use, (2) Level 1: Awareness, (3) 
Level 2: Exploration, (4) Level 3: Infusion, (5) Level 4a: Integration (mechanical), (6) 
Level 4b: Integration (routine), (7) Level 5: Expansion, and (8) Level 6: Refinement 
(LoTi Connection, 2016; Maker, 2010; Moersch, 2016).   
LoTi emphasizes innovative teaching and learning through the tenets of digital-
age literacy as identified in the ISTE standards, as well as three quantitative measures, 
including the level of teaching innovation (LoTi), personal computer use (PCU), and 
teachers’ current instructional practices (CIPs) (LoTi Connection, 2016; Maker, 2012).  
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While there is limited disagreement regarding the need to integrate technology to develop 
innovative teaching practices, there is limited scholarly and peer-reviewed literature 
pertaining to the effectiveness of the LoTi framework in K-12 academic communities.   
In K-12 education, there is a need to better understand teachers’ perceptions and 
experiences toward technology integration and the innovative use of technology with 
regard to pedagogy and professional development (Maker, 2012).  Abadiano and Turner 
(2007) hypothesize that teachers’ pedagogical approaches may align more with 
traditional models of teaching and learning and professional development.  As such, 
effective technology integration and implementation become increasingly conceivable if 
technology aligns with teachers’ pedagogical preferences.  On the other hand, An and 
Reigeluth (2012) stress the need for a paradigm shift in relation to professional 
development when it comes to guiding teachers to better understand how to integrate 
technology toward elevated LoTi.  They argue that while there is a great deal of literature 
focusing on classroom technology integration, few studies delve into technology in 
relation to teacher professional development.  Thomas, Herring, Redmond, and Smaldino 
(2013) address this concern by accentuating the importance of incorporating the TPACK 
framework into teacher professional development, signifying another paradigm shift 
requiring an integral role of school leaders in the change process.  While change is often 
difficult in K-12 institutions, school leaders should not initiate change without a strategy 
and plan of action mapping out the vital elements of an effective change process (Fullan, 
2011; Thomas et al., 2013).  As schools develop increasingly innovative approaches to 
effective technology integration, LoTi, and professional development, educators must 
seek out flexible, adaptive, and relevant academic frameworks that have been vetted by 
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K-12 practitioners and researchers.  Ultimately, the goal of such frameworks, models, and 
theories is to promote a richer understanding of innovative practices by connecting 
technology, pedagogy, and content, rather than relying on technological tools to produce 
transformational academic experiences (Mishra et al., 2009)  
Summary 
Transformational professional development is vital to better prepare teachers to 
increase their LoTi in K-12 schools.  Two primary literature streams, along with 
associated sub-streams, were examined to identify and understand the current state, 
developments, and trends that have occurred in the field of professional development, 
while recognizing limitations and gaps in the literature that require more research.   
The future of professional development illustrates the transformation of 
professional development stimulated by technology, while exploring the potential 
advantages that technology-driven PLCs and social media bring educators in relation to 
professional development.  Elevated LoTi through technology-driven professional 
development notes the advances in teaching and learning resulting from technology-
driven professional development, concurrently identifying barriers preventing elevated 
LoTi.  Additionally, connecting pedagogy, content, and technology examines K-12 
educators’ opportunity to use technology as a tool to connect pedagogy with content, with 
a chance to redesign the current landscape of learning and professional development.  
This segment of the literature review outlines a variety of academic initiatives aimed to 
guide and support teachers in their journey to effectively integrate technology into their 
teaching practice, with the goal of developing innovative classroom experiences.   
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While the reviewed literature offers a sufficient representation of the current state 
of the field of study, several gaps remain.  The learning gaps between the ubiquity of 
technology in K-12 schools, teachers’ LoTi, and their experiences and perceptions 
pertaining to technology-driven professional development collectively demonstrates a 
need for more research examining these interrelated phenomena in K-12 schools. 
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Chapter 3: Methods and Procedures 
 
Purpose and Research Questions 
 The purpose of this study was to examine K-12 teachers’ perceptions and 
experiences with technology-driven professional development and how they relate to 
their self-reported LoTi.  In the dynamic and increasingly digital landscape of education, 
technology has become commonplace in K-12 classrooms.  However, current research 
reveals that many teachers are lacking the necessary skills to meaningfully integrate 
technology into the teaching and learning process (Moersch, 2016; TNTP, 2015).  As 
such, K-12 schools are designating significant resources in terms of time and money on 
professional development for teachers to foster increased LoTi.   
 Using a mixed-methods case study model, this study analyzed teachers’ perceived 
LoTi and experiences with technology-driven professional development.  In seeking to 
understand these phenomena, the study addressed the following research questions:  
1. What are K-12 teachers’ LoTi based on the LoTi Digital Age Survey for 
Teachers? 
2. How do K-12 teachers with varying LoTi describe their experiences with 
technology-driven professional development? 
● Why do teachers choose to participate in professional development? 
● How do teachers feel about technology-driven professional 
development? 
● Who participates in technology-driven professional development? 
● How is teachers’ participation in technology-driven professional 
development related to their LoTi? 
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Research Design 
 To address the research problem and the associated research questions, a mixed-
methods sequential case study was employed to gain insight into K-12 teachers’ lived 
experiences with technology-driven professional development and the coinciding 
relationship with their LoTi.  The teachers’ diverse perceptions and experiences were 
analyzed to uncover common themes that will help teachers and administrators 
understand how to increase LoTi in a digitally supported academic environment.  For this 
study, it was critical for the researcher to recognize how teachers experience reality 
concerning innovative teaching, technology, and professional development through a 
subjective lens.  Therefore, the researcher conducted the study in the “field, where the 
participants live and work [which are] important contexts for understanding what the 
participants are saying” (Creswell, 2012, p. 20).  A case study helped the researcher 
develop a holistic understanding of teachers’ experiences with respect to the studied 
phenomena.  As Merriam and Merriam (1998) explain, a case study is ideal for 
understanding educational phenomena: 
A case study design is employed to gain an in depth understanding of the situation 
and meaning for those involved. The interest is in process rather than outcomes, 
in context rather than a specific variable, in discovery rather than confirmation. 
Insights gleaned from case studies can directly influence policy, practice, and 
future research. (p. 19) 
 
 Yin (2009) defines case studies in terms of the research process: “A case study is 
an empirical inquiry that investigates a contemporary phenomenon within its real-life 
context, especially when the boundaries between phenomenon and context are not clearly 
evident” (p. 18).  Through multiple sources of mixed-methods inquiry, including a 
quantitative survey and qualitative interviews, this case study examined teachers’ 
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perspectives and opinions pertaining to their real-world experiences with professional 
development, as well as their use of technology in the development of innovative 
teaching practices within a bounded academic environment.   
 A mixed-methods approach best supported this study because the combination of 
two measures offered benefits beyond quantitative or qualitative data in 
isolation.  Creswell (2014) asserts that “a basic rationale for this type of design is that one 
data collection form supplies strengths to offset the weaknesses of the other form and that 
a more complete understanding of a research problem results from collecting both 
quantitative and qualitative data” (p. 543).  Hanson, Creswell, Clark, Petska, and 
Creswell (2005) further support mixed-methods investigations, suggesting better 
comprehension of the research problem by converging statistical trends with descriptive 
details from qualitative data.  
 Specifically, this study involved a sequential mixed-methods approach with 
priority given to the qualitative data [quan  QUAL].  The rationale behind this design 
was to use quantitative data and results to offer a general depiction of the research 
problem, while following up with in-depth qualitative data and analysis to “corroborate, 
refute, or augment findings from the survey data” (Hanson et al., 2005, p. 227).  Unequal 
priority occurred in this study because the researcher emphasized detailed qualitative data 
from interviews over the generalized information gleaned from the quantitative 
component (Morgan, 1998).  
 This study utilized the LoTi Digital Age Survey for Teachers to gather 
quantitative data to measure LoTi according to Moersch’s LoTi Framework (LoTi 
Connection, 2016).  According to Hanson et al. (2005), mixed-methods researchers 
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suggest that one of the main reasons for conducting these investigations is to “obtain 
statistical quantitative data and results from a sample population and use them to identify 
individuals who may expand on the results through qualitative data and results” (p. 
226).  Appropriately, qualitative interviews for this study were conducted with a 
subsample of teachers based on their responses to the LoTI survey.  These interviews 
sought to identify and understand relationships between teachers’ reports of their LoTi 
and their perceptions and experiences with technology-driven professional development.   
 Another reason for mixed-methods investigations, as Hanson et al. (2005) outline, 
is that the collected data can be used to “convey the needs of individuals or groups of 
individuals who are marginalized or underrepresented” (p. 226).  The qualitative 
component of the research offered teachers, an often-marginalized group with 
consideration to professional development decision-making, a chance to voice their 
opinions about professional development in which they had already or would like to 
participate.  
 Although professional development has become increasingly recognized as a 
critical element of teacher growth, many current K-12 programs involve administrative 
mandates to assure compliance (Colbert et al., 2008; Peckover, Peterson, Christiansen, & 
Covert, 2006; Sparks, 2004; Stewart, 2014).  As Colbert et al. (2008) report, high-
performing schools offer “teachers some input regarding their professional development 
experiences and flexibility in the classroom” (p. 137).  Nussbaum-Beach (2015) argues 
that teachers want a “voice and choice” in their professional development (para. 2).  She 
questions teachers’ motivations to attend her Professional Learning Practice (PLP) 
programs, curious whether their attendance is based upon predetermined administrative 
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decisions or if teachers are empowered to choose their own learning paths.  In her 
experience, Nussbaum-Beach (2015) suggests that teachers are often reserved with their 
wishes for professional development because they feel administrators neglect their 
voices.    
Site Description 
 This study took place at The Academy, a K-12 independent school comprised of 
two campuses on a 62-acre site in a large Mid-Atlantic state.  The Academy provides 
single-sex education for boys and girls in pre-kindergarten through eighth grades and 
coed in grades nine through 12. It serves a total of 1,100 K-12 students (NCES, 
2013).  The Academy’s governance structure consists of the Head of School Office, with 
a Head of School and assistant; Leadership Team, comprised of leaders from each 
division and representatives from various academic and staff offices; and Board of 
Trustees, each of whom serves a three-year term, with the option of additional terms 
based on the Academy Governance Committee.   
 The Academy is committed to providing access to professional development 
opportunities to all its teachers.  In addition to pursuing advanced degrees, employees 
attend conferences and workshops, along with a variety of internal experiences that are 
available to support teachers in their pursuit of ongoing learning experiences.  Such 
internal professional development options include a summer institute where teachers have 
a chance to hone their teaching practice, faculty meetings dedicated to sharing resources, 
and a spring professional development day where all teachers participate in learning 
activities based on key strands of the school’s mission.  The Academy has a professional 
development review committee made up of five members, two of whom are classroom 
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teachers, responsible for periodically evaluating professional development requests.  
Additionally, there is a separate team comprised of various administrators and one full-
time teaching faculty member dedicated to identifying the scope of the school’s 
professional development program. 
Site Access 
 Glesne (2011) asserts, “Access is a process.  It refers to your acquisition of 
consent to go where you want, observe what you want, talk to whomever you want, 
obtain and read whatever documents you require, and do all of this for whatever period of 
time you need to satisfy your research purposes” (p. 44).  To obtain full access to the site, 
the researcher identified and made use of important gatekeepers to negotiate access, 
including research participants, time, resources, the potential to be disruptive, use and 
reporting of results, and what the site should expect to gain as a result of the study 
(Creswell, 2014).  Glesne (2011) suggests starting at the top of the organizational 
hierarchy to gain full access to the site.  Thus, negotiations began with a meeting with the 
Head of School, where approval was secured to conduct the study.  
 To engender participation in the study, an email invitation with an adaptation of 
Drexel University’s Advertisement and Flyer Template was dispatched to all K-12 
teaching faculty.  This invitation outlined the nature of the research, including potential 
benefits to help the community improve current practices with professional development 
and LoTi.  Additionally, the invitation included a statement explaining that all collected 
data would be kept confidential and used only for research reasons. 
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Methodology 
 For this mixed-methods case study examining K-12 teachers’ perceptions and 
experiences of their LoTi and technology-driven professional development, the 
researcher chose methods intended to collect the strongest combination of quantitative 
and qualitative data.  As one of the primary instruments of data collection, the researcher 
obtained quantitative data via the LoTi Digital Age Survey for Teachers.  Data was 
collected and analyzed to measure participants’ LoTi according to the LoTi 
Framework.  Subsequently, categorical variables were created, and maximal variation 
sampling was applied to identify a subsample of teachers with varying LoTi.  From this 
group, the researcher chose teachers from each academic discipline and division to 
uncover perceptions and experiences with technology-driven professional development.  
Correspondingly, qualitative interviews served as the other primary instrument of data 
collection to examine the relationships between teachers’ reported LoTi and their 
experiences with technology-driven professional development.    
Quantitative Instrumentation 
 Due to the study’s objectives, two key strategies were used to collect data: a 
digital survey and semi-structured interviews.  The following section includes specific 
details describing the LoTi Digital Age Survey for Teachers.   
 The LoTi Digital Age Survey for Teachers (see Appendix A) is comprised of 51 
questions examining the connection between best practice factors and the LoTi 
experienced in K-12 classrooms according to the LoTi Framework (see Appendix 
B).  Accordingly, analysis of the collected data was used to evaluate teachers’ LoTi and 
the corresponding impact on instructional programs.  The survey is categorized into the 
  
66 
following six sections: (1) Digital Landscape, including five checklist questions 
representing the classroom digital landscape; (2) Teacher Perceptions, including five 
checklist questions representing teachers’ perceptions about the use of digital resources in 
their classroom; (3) School Climate, including four checklist questions representing 
teachers’ perceptions about their school’s educational climate; (4) Use of Classroom 
Resources, including two checklist questions representing how often digital resources are 
used during instruction; (5) Standards-Based Learning, including one checklist question 
representing how often standards drive student learning experiences; and (6) Specific 
Uses of Digital Resources Used During Instruction, including 37 frequency scale 
questions representing instructional practices in teachers’ learning environments.   
 Piloting the initial instrument.  The LoTi Framework was first introduced in 
1994 as the Levels of Technology Implementation Framework (Moersch, 
2010).  Ultimately, the framework’s objective was to offer educational administrators a 
tool to quantitatively measure a teacher’s level of classroom technology integration based 
on the early work of the Apple Classrooms of Tomorrow (ACOT) research and 
Concerns-Based Adoption Model (CBAM) (Moersch, 2010, 2016).  Over the past 20 
years, the LoTi Framework has evolved along with the emergence of various K-12 
academic standards, including the Partnership for 21st Century Skills and the ISTE 
National Educational Technology Standards (NETS).  The framework’s focal point has 
shifted to focus more on authentic connections between pedagogy, assessment, and the 
effective use of digital tools to achieve engaged student learning; improved assessment 
practices; and higher-order thinking in the classroom (Mehta & Hull, 2013).  A key 
differentiator for the updated LoTi Framework is its attention to innovative 
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pedagogy.  Teachers are encouraged to transition from teacher-centered to learner-
centered practices, low-level thinking to higher-order cognitions skills, research-based 
best practices for classroom routines, and Web 2.0 digital-tool integration (Moersch, 
2010).  The introduction of the LoTi Digital Age Survey for Teachers coincided with the 
revised framework.   
 The LoTi Survey has been used in K-12 schools for over 20 years and is 
considered a statistically validated instrument (Maker, 2012).  Stoltzfus (2006) conducted 
a construct validity of the LoTi Survey to better understand K-12 teachers’ professional 
development needs with regards to innovative teaching.  While LoTi Survey results 
generated a personalized professional development profile that is aligned with five 
domains for professional planning, this study focused on the statistically validated 
DOMAIN 1: LoTi, which includes LoTi, CIP, and PCU.  Empirical outcomes of 
Stoltzfus’s (2006) study demonstrate that this domain has emerged as statistically 
reliable.  Additionally, Summak and Samancioglu (2011) offer results of a content 
reliability test of the LoTi Survey that illustrates an overall reliability of “.90, while each 
subscale’s reliabilities were .86, .80 and .71 for LoTI, PCU and CIP respectively” (p. 6). 
 In DOMAIN 1: Levels of Teaching Innovation, the LoTi measures the degree to 
which teachers implement the tenets of digital-age teaching in the classroom (Moersch, 
2010). The CIP profile (Appendix C) assesses participants’ current instructional practices 
relating to a subject matter versus a learner-based curriculum approach.  Achieving 
higher CIP levels indicates less emphasis on didactic instruction and uniform classroom 
learning.  Contrarily, teachers begin to embrace more innovative instructional strategies 
focusing on problem-solving and differentiated instruction (Moersch, 2010).  The PCU 
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profile assesses a teacher’s comfort and skill level with using technology in the classroom 
(Appendix D).  As teachers achieve higher PCU intensity levels, the teacher becomes 
increasingly facile with integrating digital tools into pedagogical practice (Moersch, 
2010). 
Quantitative Study Sample and Procedures 
 Participants invited to participate in this cross-sectional digital survey included all 
K-12 teaching faculty members working at The Academy, which is comprised of five 
academic divisions including single-sex education for the middle and lower schools, a co-
educational upper school, and various academic disciplines.  For this study, academic 
divisions were segmented into three parts since gender division in the lower and middle 
school division is not relevant for the sampling, as illustrated in Table 3.1.  Statistics from 
the school’s Human Resources Department show 150 total faculty members during the 
2015-2016 school year.  
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Table 3.1  
The Academy Faculty Statistics 
 
 
 
 
 
All teachers were invited to participate in the study via email one week in advance 
of survey distribution.  The proposed survey was reviewed and approved by Drexel’s 
Institutional Review Board (IRB) process, and all IRB requirements were strictly 
followed concerning subject recruitment procedures. 
 Quantitative data collection.  Quantitative data collection involved a cross-
sectional survey, which was used to examine K-12 teachers’ perceptions and experiences 
of their LoTi.  This form of survey is frequently used in education to examine “current 
attitudes, beliefs, opinions, or practices” (Creswell, 2014, p. 380).  LoTi Survey data 
collection occurred over a period of two weeks.  Following an invitation to participate, 
the survey was sent out to all Academy teachers, with specific requirements to complete 
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the survey within the allotted period. A reminder email was sent out after one week for 
teachers who did not participate.  From a teaching population of 150 faculty members, 67 
responded, resulting in a 45% response rate, as illustrated in Table 3.2. 
 
 
Table 3.2 
The Academy Quantitative Participation 
 
 
 
 
The largest number of surveys was completed by upper-school teachers who teach 
grades nine through 12, with a total of 30 surveys completed.  Twenty-two surveys were 
completed by lower-school teachers who teach grades pre-kindergarten through 
four.  The smallest number of surveys was completed by middle-school teachers who 
teach grades five through eight, with 15 responses.  Collected data was stored on the 
secure LoTi website, with options for the researcher to view and analyze data at any 
time.  Following the designated two-week timeframe, collected data was downloaded as a 
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.csv file and exported to a Microsoft Excel spreadsheet, which was secured on a 
password-protected and virus-protected computer and backed up on a password-protected 
external hard drive.  The researcher was the only individual with access to the data, 
providing security and mitigating the risk of loss.  Secured data will be stored for three 
years and then destroyed. 
Qualitative Instrumentation 
 Patton (2002) explains, “We interview people to find out from them those things 
we cannot directly observe” (p. 340).  Merriam (2009) comments, “The main purpose of 
an interview is to obtain a special kind of information” (p. 88).  Thus, the researcher used 
interviews to collect data to develop a deeper understanding of how teachers interpret 
their unique experiences pertaining to technology-driven professional development and 
innovative teaching.  Interviews were conducted following a semi-structured format to 
glean qualitative data and encourage a trusting and open dialogue to elicit rich, detailed 
data for the study (Creswell, 2012).  Each interview was recorded using Apple’s built-in 
QuickTime audio-recording software, and an iPhone recording was made as a 
backup.  Concurrently, field notes were taken using Microsoft Word to build 
observational and reflective notes for later analysis.  The full interview protocol is located 
in Appendix E. 
  Piloting the initial instrument.  As Creswell (2014) states, one challenge of 
using a sequential design is that the researcher needs to determine on which elements of 
the quantitative results he/she should follow up.  Ultimately, this follow-up involved 
selecting participants to sample from the LoTi Survey results and developing questions to 
ask that would expand on the initial quantitative phase. 
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 To recruit interview participants, specific Academy faculty were notified by email 
with an invitation to participate in a research study (see Appendix F).  Upon agreeing to 
participate, teachers were asked to complete the Drexel HRP-502 consent form to ensure 
that all IRB requirements were met.  Subsequently, the process for concealing 
participants’ identities, protecting their privacy, and acknowledging their right to 
withdraw from the research at any time and for any reason were reviewed verbally.  
Following faculty responses, face-to-face semi-structured interviews were scheduled with 
participants using a Google calendar, with each session lasting 30 to 45 minutes.  
Qualitative Study Sample and Procedures 
 While all teachers were solicited via email to participate in the LoTi Survey, 
participants for the qualitative component of the study were determined based on 
categorical variables determined through quantitative data analysis, as well as maximal 
variation sampling, a form of purposeful sampling to augment findings from the 
quantitative findings (Creswell, 2014).  These variants sought to mitigate bias toward a 
specific class of teachers, while presenting multiple perspectives of educators 
representing each of the academic disciplines and divisions.  A subsample of eight LoTi 
respondents were selected for individual interviews, as illustrated in Table 3.3. 
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Table 3.3  
The Academy Qualitative Participation 
 
 
  
 
 
Qualitative data collection.  Data was collected through audio recordings of each 
of the interviews to obtain a deep understanding of participants’ lived experiences.  As 
previously noted, each interview followed a semi-structured interview protocol.  During 
each interview, the researcher digitally transcribed notes, including both verbal and 
nonverbal behaviors, to build observational and reflective notes for later 
analysis.  Moreover, the interviewer allowed time for additional probing questions based 
on participant responses.  All recorded and transcribed data was stored on a password-
protected and virus-protected computer and backed up to a password-protected external 
hard drive.  The researcher was the only individual with access to the data including 
recordings and field notes, providing security and mitigating the risk of loss.  Secured 
data will be stored for three years and then destroyed. 
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Data Analysis 
 A critical step in mixed-methods studies involves deciding when data analysis 
will occur.  As Hanson et al. (2005) indicate, “in mixed methods studies, data analysis 
and integration may occur by analyzing the data separately, by transforming them, or by 
connecting the analyses in some way” (p. 227).  This study involved connecting the 
quantitative and qualitative data analysis, as the researcher first analyzed the survey data, 
created categorical variables pertaining to teacher LoTi to help explain outcome variance, 
and conducted follow-up interviews with individuals representing each of the categories 
(Hanson et al., 2005). 
Quantitative Data Analysis 
 Quantitative data analysis produced a descriptive analysis in the form of the 
categorical variables low, moderate, and high pertaining to teacher LoTi to explain 
outcome variance. The low variable included teachers rating between Level 0 and Level 
2, the moderate variable included teachers rating between a Level 3 and Level 4, and the 
high variable included teachers rating between a Level 5 and Level 6.  The LoTi Digital 
Age Survey consists of a 51-item self-assessment survey with various closed-ended 
questions based on predetermined response scales.  While the survey automatically 
generates a digital profile that is generally used to recommend professional development 
priorities for each survey respondent, this study connected the survey response data to the 
qualitative analysis.   
Qualitative Data Analysis 
 The researcher is aware that reality is subjective and that educators perceive 
reality based on their individual experiences.  With this study, the researcher sought to 
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develop an understanding of K-12 teachers’ perceptions and lived experiences with 
technology, professional development, and LoTi.  Before conducting interviews, the 
researcher employed bracketing, which involves suspending judgment and setting aside 
one’s personal experiences from those of the participants.  Bracketing enabled a process 
of maintaining focus on the participants and not on the researcher (Moustakis, 1994).   
 To ensure interview reliability and validity, the researcher had to ensure the 
interviewees accurately represented the target population.  As such, triangulation was 
used to corroborate evidence from eight teachers indicating various LoTi in their 
responses to the LoTi Survey, as well as representatives from each academic discipline 
(Creswell, 2014).  Meanwhile, Creswell (2014) recommends using member checking to 
validate research findings with participants and ensure accuracy.  A combination of 
triangulation and member checking offered a thorough process for confirming and 
clarifying data, while ensuring teacher comfort with data interpretation and reporting 
(Creswell, 2014). 
 Qualitative data analysis fosters the development of an intimate familiarity with 
the data. Analysis for this study involved a series of interconnected steps, including 
“organizing the data, conducting a preliminary read-through of the database, coding and 
organizing themes, representing the data, and forming an interpretation of them” 
(Creswell, 2012, p. 179).  Following each interview, recordings were manually 
transcribed into a Microsoft Word document, which was secured on a password-protected 
and virus-protected computer and backed up on a password-protected external hard drive.  
Interviews were transcribed and analyzed to gain an in-depth understanding of the 
phenomena upon which this study is based.  Transcripts were reviewed in their entirety 
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several times to gain a complete sense of the interviews before decomposing them into 
smaller parts (Creswell, 2012).   
 Manual transcription resulted in a comprehensive analysis, which led into the 
subsequent coding phase.  First-cycle coding methods combined descriptive and in vivo 
coding.  Descriptive codes were used for clarification purposes, while in vivo codes 
ensured data integrity by keeping the discussion based on participants’ language 
(Saldaña, 2013).  Following first-round coding, the researcher identified patterns within 
the data.  Subsequently, identified codes sharing specific characteristics were grouped 
together to form primary categories.  While aggregating the data, subcategories and more 
specific codes began to emerge to more granularly represent the collected data. With each 
transcription, new codes emerged, resulting in salient connections with other interviews.  
 Data analysis for each form of data was initially separate and subsequently 
merged in a table, including columns for quantitative and qualitative results so they could 
be compared.  The final data analysis stage occurred during the data interpretation stage, 
which sought to explain relationships between the quantitative and qualitative data results 
(Creswell, 2014; Hanson et al., 2005).  Ultimately, a sequential mixed-methods design 
offered advantages of each form of data—quantitative data provided overall 
generalizations, while qualitative data offered more in-depth, rich descriptive data 
coinciding with challenges and opportunities for K-12 teachers regarding to LoTi and 
technology-driven professional development (Creswell, 2014).   
Ethical Considerations 
          Since teachers were the primary participants involved in the study, IRB approval 
was obtained from the sponsoring institution, Drexel University.  Several ethical 
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concerns involving privacy, confidentiality, and anonymity were considered for this 
study.  As this research included a case study seeking to understand K-12 teachers’ 
perceptions and lived experiences regarding professional development and LoTi, it was 
important for study participants to understand that their actual behaviors were not the 
study’s focus.  As such, participants were advised that collected data would be analyzed 
and documented to explicitly reflect perceptions and experiences rather than behaviors.    
 According to the American Educational Research Association (AERA), one of a 
researcher’s most important responsibilities is to protect participants’ privacy regarding 
confidentiality and anonymity (Johnson & Christensen, 2008).  As a safeguard, the 
researcher implemented the use of pseudonyms to replace standard naming 
procedures.  Survey results remained private, no IP addresses were secured, and no 
personal identifiable information was shared.   Furthermore, informed consent was 
obtained in written form from all study participants to protect the researcher, site, and 
participants.  Guidelines were outlined ensuring confidentiality, explaining benefits of the 
research, describing risks, and allowing participants to withdraw or refuse to participate 
at any time without penalty (Johnson & Christensen, 2008). 
 Educational researchers have a responsibility to ensure safety, ethics, respect, and 
security, regardless of the paradigm in which they choose to work.  Research in this study 
included various techniques involving both paper and digital artifacts, which designates 
the researcher’s various responsibilities to establish trust, anonymity, confidentiality, and 
privacy.  As such, an appropriate solution for data encryption, archiving, and access was 
prepared to ensure data was stored securely on a password-protected and virus-protected 
computer and backed up on a password-protected external hard drive.  All transfers, 
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transmissions, and dissemination of research was tracked and documented.   Moreover, 
all paper artifacts were converted to digital form and stored on a password-protected 
external hard drive before being destroyed.   
 Glesne (2011) contends that because the Academy currently employs the 
researcher, the study had the potential to create perception problems regarding the 
researcher’s role.  His research indicates that it may be challenging to move beyond 
individuals’ perceptions of the researcher based on current and past roles: “When you add 
on the researcher role, both you and those around you may experience confusion at times 
over which role you are or should be playing” (Glesne, 2011, p. 31).  Further, with 
backyard research, the potential exists to discover organizational deficiencies that may 
cause conflict between the researcher and those aligned with the program or phenomenon 
being studied.  To address this challenge, the researcher approached the research with a 
clearly stated purpose to improve teachers’ experiences regarding professional 
development practices and LoTi (Glesne, 2011).    
 Finally, regarding professional issues outlined by AERA, fraudulent activity 
including “fabrication, falsification, or plagiarism" (Johnson & Christensen, 2008, p. 104) 
in educational research is unacceptable.  This study involved substantial literature 
reviews, critiques, and references.  To prevent inauthentic research and reporting, the 
researcher abided by research guidelines as outlined by the American Psychological 
Association (APA), according to the revised sixth edition. 
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Chapter 4: Results and Interpretations 
 
The purpose of this study was to examine K-12 teachers’ perceptions and 
experiences with technology-driven professional development and how they relate to 
their self-reported LoTi.  The Academy teachers were sought out to examine their 
individual experiences and perceptions of their use of digital tools and resources in the 
classroom, as related to innovative levels of teaching according to the LoTi Digital Age 
Survey for Teachers.  Furthermore, in seeking whether a relationship exists between K-12 
teachers’ LoTi and technology-driven professional development, teachers were asked to 
share their personal thoughts and feelings on their use of technology in the classroom, as 
well as professional development.  Through this discovery process, The Academy 
teachers participated in a digital survey and follow-up interviews.  
This mixed-methods study involved two modes of data collection: surveys and 
interviews.  The data collection occurred separately over a four-week period.  First, the 
LoTi Digital Age Survey for Teachers was used to examine the connection between best-
practice factors involved in the tenets of digital-age teaching and LoTi experienced at 
The Academy to answer the following research question: What are K-12 teachers’ levels 
of innovative teaching based on the Levels of Teaching Innovation (LoTi) Digital Age 
Survey for Teachers?  
Quantitative Results 
LoTi Results 
In DOMAIN 1, the LoTi (Appendix B) measures the degree to which a participant 
either supports or implements the tenets of digital-age teaching in a classroom 
setting.  Items focus on topics such as digital landscape, teacher perceptions, school 
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climate, use of resources, standards-based learning, and classroom practices.  In the 
present study, the median LoTi score for Domain 1 was a Level 1, with a majority of 
teachers (71.6%, n=48) rating themselves low (Levels 0-2).  Fewer teachers (26.9%, 
n=18) rated themselves moderate (Levels 3-4b), and one teacher (1.49%) rated him or 
herself high (Levels 5-6).  At a mean LoTi score of 1.63 (Approaching Exploration), the 
instructional focus emphasizes content understanding and supports mastery learning and 
direct instruction.  Student learning focuses on lower levels of cognitive processing. 
Students use digital and/or environmental resources for extension activities, enrichment 
exercises, information-gathering assignments, or presentations that reinforce lower 
cognitive skill development relating to the content under investigation.  See Figure 4.1 
for a graphical representation of these strongly skewed data suggesting low teacher 
implementation of digital-age teaching in the classroom.  
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Figure 4.1. LoTi results including the number of teacher participants and the percentage 
of teachers that fall into the three LoTi categories.    
 
 
 
CIP Results 
     In DOMAIN 1, the CIP (Appendix C) profile assesses the participants’ current 
instructional practices relating to a subject matter versus a learner-based curriculum 
approach.  Items focus on topics such as digital landscape, teacher perceptions, school 
climate, use of resources, standards-based learning, and classroom practices.  On average, 
the median CIP score for Domain 1 was an Intensity Level 3, with a majority of teachers 
(59.7%, n=40) rating themselves moderate (Levels 3-5).  Fewer teachers (37.3%, n=25) 
rated themselves low (Levels 0-2), and very few teachers (3.01%, n=2) rated themselves 
high (Levels 6-7).  See Figure 4.2 for a graphical representation of these figures 
suggesting low to moderate representation of subject matter versus a learner-based based 
curriculum approach.  
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Figure 4.2. CIP results including the number of teacher participants and the percentage of 
teachers that fall into the three CIP categories. 
 
 
 
 At a mean intensity level of CIP 3.01, the participants support instructional 
practices aligned primarily with a teacher-directed approach, which is characterized by 
sequential and uniform learning activities for all students, teacher-directed presentations, 
and/or the use of traditional evaluation techniques. However, participants may also 
support the use of horizontal differentiated strategies that provide opportunities for 
students to determine the look and feel of a final product based on their interests. 
Evaluation techniques continue to focus on traditional measures, with the resulting data 
serving as the basis for curriculum decision-making. The use of research-based best 
practices expands beyond basic classroom routines. 
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PCU Results 
 
In DOMAIN 1, the PCU profile assesses the participants’ comfort and skill levels 
using computers and related technologies in the classroom.  Items focus on topics such as 
digital landscape, teacher perceptions, school climate, use of resources, standards-based 
learning, and classroom practices.  On average, the median PCU score for Domain 1 was 
an Intensity Level 3, with a majority of teachers (64.2%, n=43) rating themselves 
moderate (levels 3-5).  Fewer teachers (28.3%, n=19) rated themselves low (levels 0-2), 
and very few teachers (7.5%, n=5) rated themselves high (levels 6-7).  See Figure 4.3 for 
a graphical representation of these figures, suggesting low to moderate teacher comfort 
and skill level with using computers and related technologies in the classroom. 
 
 
 
 
Figure 4.3. PCU results including the number of teacher participants and the percentage 
of teachers that fall into the three PCU categories. 
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A mean intensity level of PCU 3.43 indicates that participants demonstrate 
moderate fluency using digital tools and resources for student learning.  Participants at 
Intensity Level 3 may begin to become regular users of conventional digital-age media 
and formats (e.g., Internet, word processors, multimedia) to communicate with students, 
parents, and peers and augment an existing lesson with technology.  Participants at this 
level are aware of copyright issues and maintain a moderate understanding of the impact 
of existing and emerging digital tools and resources on student learning. 
Qualitative Results 
Of the 67 survey respondents, eight teachers representing varying levels of LoTi, 
as well as each of the academic divisions and disciplines, were purposefully selected to 
participate in follow-up interviews.  Data collected from the interviews were analyzed to 
provide answers to the following qualitative research question and sub-questions: How 
do K-12 teachers with varying levels of teaching innovation teaching describe their 
experiences with technology-driven professional development? 
• Why do teachers choose to participate in professional development? 
• How do teachers feel about technology-driven professional development? 
• Who participates in technology-driven professional development? 
• How is teachers’ participation in technology-driven professional development 
related to their LoTi? 
Semi-structured interviews with these eight participants involved open-ended 
questions that yielded detailed results concerning LoTi and professional 
development.  Each of the interviews was recorded, manually transcribed, and 
subsequently examined several times in its entirety, with close attention to recurring 
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themes.  Following several rounds of coding, Saldaña’s (2012) “codes-to-theory” model 
for qualitative inquiry was implemented to form major categories toward a “thematic, 
conceptual, and theoretical” (p. 12) reality of the collected data.  Categories that emerged 
during the coding process were then synthesized to create themes, which Saldaña (2012) 
defines as “an outcome of coding, categorization, or analytic reflection” (p. 14), rather 
than something that is coded.   
Themes gleaned from the data lead to findings supporting the qualitative research 
question and its sub-questions.  The themes and subthemes that emerged from this study 
are grouped into two primary categories: Teaching and Learning with Technology and 
Professional Development.  The subsequent sections of this chapter will present these 
themes with supporting details and explanations, including participants’ accounts of their 
experience with the themes outlined above.  
Teaching and Learning with Technology 
All teachers interviewed (100%, n=8) reflected on their perceptions and 
experiences associated with the theme of Teaching and Learning with 
Technology.  Through their reflections, three sub-themes emerged: Technology as a 
support tool, technology used to increase LoTi, and challenges with technology. 
Technology as a support tool.  Participants were asked to describe an example 
where technology had enhanced a classroom project or unit.  Accordingly, all interview 
participants (100%, n=8) discussed how they used technology to support, augment, 
modify, and redefine their teaching practices.  Four out of eight (50%) participants 
demonstrated low to moderate fluency using digital tools in the classroom when they 
described examples of conventional digital-age media and formats. Mack, an upper-
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school teacher who identifies himself as “highly comfortable, but guarded” with 
technology in the classroom, asserted the following in his discussion about the Internet as 
a “game changer”:  
For a school like us that is pretty well-supported and has good resources, every 
kid can do archival research as more and more archives get onto the web.  Which 
was not true before; you simply could not do it.  The ability to put together a 
lesson I just did with these cartoon images from the 19th century, it would've 
required me to own huge slide collections; now I grab the images on Google, I 
stick them into a digital notebook file, and I’m showing them on the screen. It’s 
amazing! 
 
In addition to information access, Mack also identified the ability to visually 
represent information as a benefit that allows students to create “visually amazing things 
that are also intellectually rich.”  Sarah, another upper-school teacher who highly values 
technology, also reflected on how digital resources can be used as a visual representation 
of student work to increase student engagement: 
I use different tools and things to bring education to life; visually, students can see 
what's happening within a specific topic.  One of the best things about the 
programs that I use is differentiation in terms of how students are working and if 
they need remediation or advanced work. 
 
Max, also an upper-school teacher who values the visual representations offered 
by technology, added, 
I really like the resources that are available online from a video standpoint.  There 
are a lot of good resources out there for anything you’re covering that can be 
presented in a ten-minute video.  Allowing the students to do that allows them to 
pause as needed to take notes.  So I think it’s a much more efficient way to get 
content delivered through Internet videos.  So it means a lot in my class. 
 
Jake, an upper-school teacher who describes himself as “highly comfortable” with 
technology, suggested that “technology is invaluable.”  He elaborated, “I don't even think 
of technology anymore, just like I don't think of pencil and paper.  It's just part of the 
fabric of every class and it’s used every day.”  When asked to describe an example where 
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technology enhanced a specific project in support of Mack, Sarah, and Max’s examples 
concerning access to data and visual representations, Jake highlighted a project he 
considered to be “highly innovative”: 
Students search online and analyze protein amino acid sequences in different 
animals and then compare genes also and look to see how similar the organisms 
are to each other on an evolutionary basis, and are they making poisons in the 
same way, and they're only able to do this by accessing online databases. There is 
online software that actually compares DNA sequences of as many organisms as 
you want, and the software then produces an evolutionary tree for you. You’re 
looking at real data.  The analysis is built into the software. That’s impossible to 
do without technology.       
     
Technology used to increase LoTi.  Although Internet access and visual 
representations of data and information offer examples of how technology is used in 
many classrooms, two participants (25%) emphasized vital differences between using 
technology as a support tool and using it with pedagogical considerations to achieve high 
LoTi.  Adam, a middle-school teacher who describes the value he places on technology in 
the classroom as “generally high,” discussed the importance of having an academic 
purpose for using technology: 
I think it can be really useful as long as you’re clear on what its purpose is and 
how it supports pedagogy, and not as a thing in and of itself.  I remember an 
example where we were given iPads as a classroom device.  A lot of my 
colleagues and I found that they were a lot of fun because they were just kind of a 
tool, and there was no clear purpose for why they were useful. It ended up being 
this kind of fun distraction and wasn’t particularly valuable in terms of our 
teaching in the classroom. 
 
Mary, a lower-school teacher, echoed Adam’s sentiment concerning a purpose for 
technology with teaching and learning: 
With any technology that I use, there has to be a purpose to it, there has to be a 
purpose to support what I’m teaching and what the students are learning, and 
hopefully we can marry that and make it even more rich and in-depth for the 
students, not just to say, “Hey, I use technology in my practice.” 
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 While all eight (100%) interview participants offered examples of technology in 
the classroom that represented low to moderate LoTi focused on direct instruction and 
reduced cognitive processing, Robert, an upper-school teacher, recounted an example 
demonstrative of increased LoTi emphasizing student higher-order thinking where the 
learning is student-driven:   
Students create a project focused on their individual research.  They have six 
platform choices for presentation.  Some of the kids made documentaries, some 
made websites, some kids wrote papers.  It gave the students the opportunity to 
guide their own studies, look at something they’re interested in—a way to 
demonstrate their learning. 
 
Adam also shared an example of achieving a high LoTi aligning with a project 
that articulated a clear purpose of supporting the use of technology to extend learning 
outside the classroom using online discussion boards: 
I think there’s real value in sitting in a room with people face-to-face, looking at 
each other, working with a physical text and talking about the text in a way that 
connects people, and allows them to respond to each other—that face-to-face kind 
of gathering is an important part of what a good class is. It’s a way to have a kind 
of discourse with each other in a way that is unmediated by any screens or any 
sort of layers online.  Using online discussion boards can be a way to supplement 
the work that’s being done in the classroom, but not as a replacement for [it].  
 
While Adam specifically suggested that technology could be a distraction to the 
learning inside the classroom, he also articulated how technology was used to supplement 
and extend the learning.  A high LoTi was achieved in this example, as there was an 
emphasis on a learner-centered strategy that promoted self-monitoring, student action, 
and collaboration.  Adam shared his personal experience: 
I often got better work from the students online from a discussion board where 
they were required to post and respond within a certain window in a real-time way 
then I would when I would ask them to turn in a paper.  When I was the only 
reader, they just didn’t care. Because there was a public piece to it, to have to say 
something intelligent and have peers validate it somehow became a motivational 
tool for seniors in a way that writing papers did not. 
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Mary also found that technology presented an opportunity to extend learning 
beyond the walls of the classroom, providing parents with an authentic glimpse into their 
children’s school experience: 
Nobody comes inside to visit my classroom. I’m in the middle of four walls.  But 
it’s very powerful if I can share with parents, for them to see what we’re doing in 
our program.  Every parent wants to see their child having fun and being happy, 
and when they film themselves in class, that’s what they’re seeing. So they can 
then have that conversation, “Oh, you studied so and so, you were working on 
this; tell me about that.” 
 
Concerning the differences between using technology as a support tool and using 
it for pedagogical purposes, Mack shared insights pertaining to an emphasis on teaching 
and learning: “The underlying skills aren’t new; the technologies are new.  The question 
is how to we integrate those new technologies into our practices without losing our goals 
and objectives.” 
Challenges with technology.  Despite evidence from two of the interview 
participants (25%) demonstrating benefits of technology encouraging high LoTi in the 
classroom, six participants (75%) described barriers or challenges they had experienced.  
In his own words, Mack expressed a “dizzying” feeling in trying to keep up with 
technology updates.  He added, “I’ve been using enough technology now long enough 
that programs are disappearing or new features are getting added.”  Mack went on to 
discuss how technology has changed over the course of his teaching career and how these 
changes have impacted his pedagogical approach: 
One of the things that has shifted is, let’s say ten years ago I would’ve told kids 
which technologies to use.  Now I tell them what the end product should look like 
and they can choose which technology they use.  I might make suggestions, but 
they’ll do things that they know or find, and I can either help them or I can’t.  So 
that’s never comfortable. That’s not like teaching a kid how to write a thesis 
statement.  I know how to do that. It’s not comfortable for me, it’s a stress, 
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because it can cause technological challenges. That’s hard for everybody. It 
stresses me out, it stresses the kid out, but what are you going to do?   
 
With respect to limited classroom time, Charles, a lower-school teacher, described 
his daily challenge concerning failing technology: 
Unfortunately, I don’t think that our school timing parameters allow for 
technology to be used on a daily basis.  When we only have 40 minutes per class, 
the idea of having technology and the potential for technology where things might 
go wrong. The idea of the time to set each piece up, it just doesn’t allow for it to 
be used on a daily basis, which would ultimately be my goal. 
 
To that end, Mary offered an example of technology failing in the classroom: 
“Yesterday, we were doing a video on speed stacking that I wanted the kids to see. Of 
course, we tested it out, everything worked, I push play, you can hear the video going but 
no, you can’t see it moving.” However, she also presented an argument suggesting that it 
is okay to face technological challenges in her classes because it teaches student to learn 
from failure: “I’m in front of the students, I’m a firm believer in failing in front of 
them.  I believe students should see us fail, so I’m not fearful of trying anything new.  So 
my comfort level is pretty high [to] try new things or use things we’re already using.” 
Sarah suggested that limited resources had been a challenge in her classroom: “I 
do use technology daily, mostly with my smart technology, but I’m hopeful maybe that 
next year I can maybe get them to buy me additional software so that I can use it on a 
daily basis.” Adam expressed his concerns and frustrations with social media in the 
classroom:  
Social media to me is really problematic. One of the things that really troubles me 
about social media is, I think it creates a disconnect to some degree in the way 
that people engage with each other.    It doesn't seem to always bring people 
together, so much as to create controversies and create ways where people attack 
and counterattack. That troubles me, and I’m not sure how institutions deal with 
that.  But social media is something that is very alarming to me.  I’m very mixed 
about it. 
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Robert reported that varying degrees of comfort with technology within the 
academic community limits his ability to innovate with his teaching because of 
departmental mandates about curricular consistency: 
While I can empathize with people’s lack of comfort, at times I feel like that’s 
slowing me down or damaging my ability to teach.  So I think finding ways to 
bridge those gaps, I don’t know if that’s professional development or team 
teaching.  It’s like, “Hey, we have a minimum standard on technology use, and 
you need to be meeting that.”  Sometimes I feel like, I don’t always agree with 
mandates, but I think in 2017, there should be some level of comfort with it.  I 
think that would be insanely useful for me. 
 
Professional Development 
 All teachers interviewed (100%, n=8) reflected on their perceptions and 
experiences associated with the theme of Professional Development.  Through their 
reflections, three sub-themes emerged: Factors that influence professional development 
participation, challenges with professional development, and technology-driven 
professional development. 
Factors that influence professional development participation. When asked to 
describe the factors that most influenced their decisions to participate in professional 
development, participants recounted a variety of insights and experiences.  Five 
participants (62.5%) agreed that growth was the most important factor and that 
professional development would improve their teaching practice.  Mary asserted this by 
saying, “I’ve been teaching for thirty years. I don’t want to be stagnant, I don’t want to 
always be doing the same old thing, I want to be always reinventing myself and 
reinventing my program.  How can I make it even better for the kids next year?” Adam 
offered similar motivational factors: 
I think I’m motivated for professional development by opportunities that are 
going to make me a better teacher in the ways that I want to be a better teacher, 
  
92 
looking for more opportunities that will make me a more culturally responsible 
teacher. Finding opportunities for diversity training and ways in which that will 
play out in my classroom on a daily basis matters to me. 
 
Max supported Adam and Mary’s sentiments: 
I say the number one factor is growth.  I know it sounds cheesy, as if it were from 
a teacher's book—Teaching 101.  If you’re not into growing, how can you 
possibly be a teacher, because you're helping others grow.  It is what it is.  At this 
point in my career, I can see the light at the end of the tunnel in terms of when I 
might finish this profession. I want to be able to gain as much skill as I can, 
quickly.  So I’m constantly seeking out information that I can get quickly.  It’s not 
easy just reading and reading and reading research.  It’s nice when you can get a 
ten-minute video on the best ways to try this new thing in your class.  So my 
motivation for professional development is growth. 
 
Mack’s response to the same question was, “That’s an easy one.  Because I want 
to be a better teacher.”  Robert expressed, “I just want to be better at my job.  I think I 
have a responsibility to my kids, and anything I can find to make my job easier or more 
interesting to them.”   
Two participants (25%) spoke about choosing professional development that 
would simplify their teaching practice, while increasing their levels of engagement with 
their students.  In discussing the discipline in which he teaches, Robert emphasized the 
idea that content is not always engaging to his students, “so finding things to make it 
more interesting, to mix it up and keep me interested along with the kids.  I mean, you 
have to find ways to engage them.”  Sarah expressed similar feelings toward professional 
development motivational factors: “I think for me if it makes my life easier and it makes 
it more interesting for my students. That is really going to drive me to want to learn 
something.”   
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Other important considerations that were consistent among four of the participants 
(50%) included relevancy to curricular interests, topics about which they were passionate, 
accessibility, and schedule flexibility.   Charles revealed, 
I think that we do need to do a better job making professional development more 
accessible to faculty members and to have that time be more relevant, more 
available, because it’s just not there now, it just isn’t there.  We need that to be 
more of a weekly or monthly thing where we’re able to participate in professional 
development that is relevant, meaningful, and useful to us. 
 
Adam also disclosed that personal interests and relevance were vital contributing 
factors when evaluating professional development opportunities: “To be honest, 
something that speaks to my own sort of interest in and passions.  So one of the things is 
the sense that it’s going to matter in my teaching, that I'm not just checking a 
box.”  Adam recalled a positive professional development experience that he chose, 
which aligned with a personal interest: 
I went to a poetry festival, which is something I wanted to do for my entire career. 
To go and be around poets all day, which is a passion I have outside of work, it 
sort of filled me up in a way that recharged me.  I don't know if there is anything 
tangible that I took away from that. There are a couple of poems that I might want 
to bring into my classroom, but just to go do something that filled me up in terms 
of my own interests, that recharged me to come back in the classroom and share 
this passion for others. I think that was actually one of the most fulfilling 
professional development experiences that I’ve ever had.  
 
Charles further elaborated, “If you’re going to have a professional development, it 
needs to be valuable, it needs to be more frequent, more directed to what teachers need to 
help them.”    
Challenges with professional development.  As a follow-up to the question 
concerning factors that influence the decision-making process about what professional 
development activities to participate in, interviewees were asked about their greatest 
challenges to participating in professional development.  Six of eight (75%) participants 
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emphasized “time” as the most prevalent obstacle.  Mary indicated, “Time.  The biggest 
challenge is time.  There is so much out there and there is not enough time to do 
it.”  Charles added, 
Time.  Time.  Time. We have maybe two professional development days in the 
course of the school year.  We have three or four days before the school year 
starts, and the same at the end of the year.  Professional development at the end of 
the school year is an unbelievable waste of time; it is a waste of resources because 
you really look at it, you probably have five to ten percent of your faculty are 
forced to be here because they don’t want to use sick days or personal days, and 
that are really already on summer break.  You have another five percent that 
already have a foot out the door, that are going to another school or another 
job.  Then you have the rest of the faculty; how much are they going to take away 
in the first or second week of June that is going to help them in the first week of 
September?  The amount of time that is in between those professional 
developments really hurts. 
 
Mack agreed that time was his biggest challenge, particularly because of family 
responsibilities: “Time. I have three kids and a wife that works on the weekend.  When 
the hell am I supposed to do this stuff?” Robert echoed this sentiment: 
I would say time as much as anything.  Balancing the demands of the job and life 
outside of this.  Yeah, at times, resources.  If there is something I want to do in 
person that school doesn’t want to fund, or I can’t get to myself.  But I would say 
time is probably the biggest. 
 
Adam reported similar circumstances involving family responsibilities and work 
duties: “I think honestly it’s been trying to balance the work that I have to do for my job 
on a daily basis to my responsibilities with my family.”  He further stated, 
Time is a big piece of it and so much of the teaching job is take-home, so I do 
what I can do during the day and then inevitably when I go home, I’ve either got 
papers, or emails, or lesson planning to do in addition to family responsibilities. 
It’s very easy not to carve out the time because there’s so much to do to fill that 
time that you might give to professional development. 
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Max, while recognizing that his family circumstances allow him more freedom 
than most teachers, still expressed time as one the most significant challenges for his 
departmental colleagues: 
I realize that I’m in a unique position where I can spend 70 or 80 hours a week on 
my job because my family life allows me to do that.  I do a lot of my research on 
weekends.  I think this school is very generous with professional development 
dollars.  I will be going to the national conference in April, and, but, you know, 
again, that takes three days out of the classroom.  It’s always a time thing.  That’s 
really it for me—time. 
 
Jake was in the minority when asked if time was a challenge with his professional 
development: 
Honestly, I don’t have any challenges.  I make time at night, I make time on 
weekends.  I’m addicted to my job, so for me that’s an easy question to 
answer.  The only challenges are financial if it’s long-distance, but other than that, 
professional development shouldn’t be a challenge for anyone. 
 
When asked if time was a constraint with her professional development, Sarah 
offered limited concern: 
It can be. I think, like, you know, there are certain things that I’m very interested 
in learning more about, and sometimes I felt that because it’s very time-
consuming to learn it on my own, you know, you kind of have to weigh, like, how 
much is it going to, how much time is it going to take me to learn this and how 
effective is it going to be in the classroom? 
 
She was more burdened by minimal internal exposure to opportunities as well as 
support and collaboration when learning new tools:  
I think the greatest challenge is if I’m exposed to something that I really think is 
interesting, and then if I’m having trouble actually implementing it and I don't 
have the support that I need.  Like, I know it’s really good, I know that if I could 
get it or understand it better, it would be very helpful, but I don’t have the 
support, either within the school or perhaps I'm not finding people I can 
collaborate with to kind of understand the platform better. That's frustrating to 
me. 
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Robert also felt The Academy could do more to expose teachers to professional 
development opportunities, which would in turn provide teachers with more of a voice 
concerning their professional development: 
I think we could be offering more.  Sometimes I think we get caught up in 
applying for money, getting money, and going somewhere. But we could be 
bringing people in.  Like, we have a mission, what are we doing to support that 
mission with our teachers?  So that is something we could certainly be doing more 
of, and probably should be doing more of.  Whether that’s bringing people in or 
having people in-house, then again I guess it comes back to time and where’s it 
going to fit.  I mean, if it’s something we value, carving out time shouldn’t be that 
challenging. 
 
Charles contended that most professional development is “forced on 
teachers.”  Similarly, Jake felt that teachers often lack a voice about the professional 
development in which they participate: 
Administrators have good intent, but teachers feel like victims of professional 
development.  When teachers hear about professional development days, they 
think, “Oh crap, really?”  I think the best professional development days have 
been the ones where you craft your own, and they get approved, and they’re 
meaningful.  You had a voice in it, so you’re much more invested in it. And those 
have been the best ones. 
 
In speaking about mandated professional development hours that every Academy 
teacher must participate in each year, Adam suggested that despite “it [being] a good 
impulse,” it can also be a challenge for teachers, minimizing or limiting their voice and 
optionality with professional development: 
One of the things that I think happens just via the nature of the way I work or the 
way people work is, as I get near the end of the year, I start scrambling for what 
can I do to fill these hours that will fit my time, and that’s not ideal. Ideally, it’s 
“What are the opportunities out there?” and, “I know I need to get ten hours, and 
the school is going to support me, and I just need to find them.”  What I’ve found 
is, I usually find one a year for which that is the case, and I end up having two or 
three odd hours that I need to fill, so I need to quickly figure out how to fill those 
hours. 
 
Jake had different feelings concerning mandated professional development: 
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I think it’s good because some people don’t do professional development. For 
some people, ten hours is nothing, and then sometimes, I think, sometimes it may 
force people to do something that may not be of interest, but they find it and they 
think, “I need my ten hours; let me just do this.” Sometimes that works out well, 
but sometimes it doesn’t. 
 
He went on to say, “If you’re going to have required professional development, 
there needs to be a system in place to make good professional development readily 
available and assist people in finding it.” 
Jake also summarized the challenges he associates with the traditional approach to 
professional development: “In an auditorium full of people, individuals like to hear 
themselves talk.”   
When asked about potential solutions to the challenges participants faced with 
their professional development, five of eight participants (62.5%) offered possible 
fixes.  Robert suggested that perhaps The Academy should place a greater emphasis on 
professional development “instead of just [making it] something I have to do.”  Jake also 
stressed the importance of leadership with the school’s vision for professional 
development: “You find time for things that are important to you; if they’re not that 
important, then there is not time for them.” 
As time was a common theme among participant responses concerning challenges 
with professional development, all five of the participants (62.5%) that offered solutions 
discussed rethinking the current school meeting structure to make time for professional 
development.  Robert advocated, “We can always cut meetings.  Meeting time can be 
more efficiently used.  There are a lot of things in meetings that are covered in email, so 
we’re hearing the same thing twice.  We can perhaps use that time to do things that are 
more useful.” Likewise, Max added, 
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We have a lot of meetings, and it’s a touchy subject amongst teachers.  The adage 
I use is, “If I were to conduct any of my classes the way we conduct our meetings, 
I wouldn’t be a teacher here for very long.” Where’s the beginning, middle, and 
end?  There needs to be a purpose.  After a long school day, it’s tough.  But we 
can do meetings better to provide time for teachers to engage in professional 
development. 
 
Jake shared his thoughts concerning a more creative approach to professional 
development involving teacher choice, meeting structure, and technology-driven 
professional development: 
I think the school needs to think about its own professional development days and 
be more creative.  And let people who are used to doing their own professional 
development and technology-driven professional development make suggestions 
and maybe run their own versions of that or help other teachers find opportunities 
for themselves.  I think for many teachers, the constraint is time, so they may not 
be willing to give up vacation.  Most teachers will do professional development 
over the summer, but I think it’s just as important to do it during the school 
year.  Rather than having faculty meetings that are not really accomplishing a 
whole lot, maybe allot regular times to technology-driven professional 
development, because it’s so readily available once you open your eyes and look 
for it. 
 
Mack described how his department uses faculty meeting time for professional 
development: “My department has time built into faculty meetings where once a month, 
somebody presents to the rest of the group.” Although Charles also spoke about time as a 
challenge and the possibility of using regular school-day hours for professional 
development, he introduced several new possible solutions: 
People just don’t understand the time parameters of a teacher.  When you’re a 
teacher, and when I accepted this job, I knew this; you don’t work from nine to 
five, you don’t work from eight to three, that’s not reality.  I think if I wanted to 
participate in professional development and have that be a more focused part of 
my life and career, then time is a factor of that.  We need to have the time, half -
days of school or full days off from school.  Time away that is our opportunity, it 
is our responsibility to go and find professional development.  Let me go and pick 
my own.  Or make it like college; there are a thousand classes, and I get to pick 
whatever I want.  You don’t have to have 1,000, but give me a list of ten different 
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programs that are going on, on this large, beautiful campus of ours.  Give me ten 
different programs that are going on, and let me choose what I want to go to. 
 
Technology-driven professional development.  In light of a myriad of 
challenges that teachers face when searching for, selecting, or participating in traditional 
professional development, participants were asked about their experiences with 
technology-driven professional development.  Five of eight participants (62.5%) 
highlighted the benefits they had experienced through this digital modality of 
professional development.  Although Max enjoys the collegial aspect of face-to-face 
professional development, he advocated on behalf of the more self-directed, technology-
driven approach.  He suggested that this model increases accessibility by allowing 
teachers to locate and use materials that are relevant to their practice:  
Most of my professional development success is measured in different ways, but I 
really like doing webinars; that's my thing.  I like Googling something and then 
finding a decent archived webinar somewhere or an expert in the field is talking 
about it for 45 minutes.  Christmas break was ugly for me.  I did not know that 
Netflix had TED Talks on them.  I found one that was specifically math-related, 
then I got stuck watching TED Talks, and then of course as soon as you do that, 
Netflix knows you want TED Talks. So then everything shows up on your profile. 
“Wow, more cool stuff to watch.” 
 
Robert recalled a technology-driven experience that encouraged him to reevaluate 
his approach to pedagogy: 
I’ve done online professional development specifically for various projects, and 
I’ve applied all of those in the classroom.  Last year I did one on blended learning, 
really assessing what you really want to get out of your classroom, and it lead to 
how blended learning can help with that.  I think I had to reassess everything I 
did, and why I did it, and why I wanted to do it.  Doing that and asking myself, 
“Why am I doing this? Am I wasting kids’ time, going to three different websites, 
when I can do it with one website?” Or, what are my goals of these assignments, 
and maybe they’re not that useful. 
 
Similarly, Jake discussed how technology-driven professional development offers 
him a variety of resources to reevaluate and adapt his teaching to suit his students’ needs: 
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So I think the more varied technology-driven professional development I take, I 
can use that to restructure my classes and think about what’s my role as a teacher, 
because if students can easily access information and find answers, then I need to 
be a different kind of teacher than I was ten or 15 years ago even. 
 
Mary described her technology-driven professional development involving 
various social media outlets and podcasts as a “daily practice, where I’m either 
communicating with friends through Twitter or Voxer to learn new ideas or to ask a 
question.”  She added, 
Each day I listen to a podcast on my drive. Very often I listen to iOS or MacBreak 
so I can learn new things that are in the products that I’m already using that 
maybe I haven’t read about and hearing it jogs my memory to say, “Hey, I want to 
go back to that, I want to do that.”  I would say there’s not a day that goes by that 
I’m not doing some kind of professional development, whether it’s just low-key 
and watching what’s going on out there or more engaged and active by asking the 
question or entering the discussion.  So I think anybody that says they can’t find 
good professional development is either looking in the wrong places or hasn’t 
even started looking, because I really think you can find something to hone your 
craft, hone your practice, make something better for kids, which is what we’re 
about: making that experience for students the best it can be. 
 
Two participants (25%) disclosed that while face-to-face professional 
development was their preference, technology-driven professional development offers 
benefits beyond the traditional approach.  Adam shared, “I tend to like media that is real-
time. The one exception to that is, I’m a podcast junkie, so that is the one medium that I 
like that is not face-to-face. I haven’t had a lot of experience with that type of 
professional development.” 
In describing his personal preferences with professional development, Mack 
stated, “Because I think face-to-face tends to be the best, some of my best professional 
development has been in department meetings, where somebody has a good program that 
works, and they share it and we go, ‘Dang, cool, I’m going to do that.’”  Contrarily, he 
pointed out that “face-to-face is time-consuming, whereas if somebody watches a video 
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and says it’s great and it shows me how to do stuff, maybe I’ll watch it.”  Mack was 
conflicted, because while he prefers face-to-face professional development, the time 
requirements associated with traditional professional development has become a 
significant barrier to his learning.   
Although participants found that technology mitigated some of the challenges 
associated with the traditional model of professional development involving time, 
relevancy, and flexibility, Charles expressed a concern about a lack of collegiality and the 
overall human element of technology-driven professional development. When asked what 
could be done to encourage increased involvement in technology-driven professional 
development, Charles felt that humanizing this modality of professional development 
would encourage greater adoption: 
If you can do technology-driven professional development programs, like, that, 
that really speak to the human nature of it, that speak to that capacity, the capacity 
to help in different areas of our teaching, our coaching, of our being better 
colleagues to each other, then suddenly you’re going to find a way to hit home 
with more people, with more employees of our school. 
 
 With regards to concerns related to the collegiality, collaboration, and follow-up 
required for professional development to be successful, five participants (62.5%) 
discussed their involvement in PLCs, many of which qualify as forms of technology-
driven professional development because of the communication and sharing that is 
facilitated by digital resources.  Max recounted two beneficial technology-driven PLC 
experiences: 
I think the most intense tech-driven professional development was at my previous 
school in my tenure as the head of the upper school. I went through a PLC that 
was web-based and it was myself and my assistant head of school and we were 
coupled with 12 other educators around the country—web-based.  We went 
through a leadership PLC, and we went through different scenarios about how 
people handled certain things, and there was an expert on the side who moderated 
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and would present different examples of how to handle things 
administratively.  That was interesting. 
 
Max further discussed the development of an internal PLC that was the direct 
result of the success of the leadership PLC that he had previously participated in: 
That group merged into another PLC, where I had a group of some of my teachers 
do a PLC through the same company, but for them the PLC was about integrating 
technology into their classes, and then when that PLC was over, they presented 
their technology developments to the rest of the faculty. 
 
Max felt his experiences with PLCs were the most effective form of professional 
development because they involved plans for follow–up: “I think the PLC was probably 
the highlight of professional development that I actually got to see action in a 
classroom.  The end state the training was immediately actionable in the classroom.” 
Robert identified a PLC that he developed through Twitter as a powerful 
technology-driven form of professional development that he engages with routinely: “I 
have a PLN on Twitter that I reach out to regularly to try to find out things, and I casually 
collect resources that other people post from there.”  In his own words, Robert described 
a process that he uses to blend face-to-face and technology-driven professional 
development: 
I find that if I can have some type of face-to-face where I can see how something 
works, then I can go and research it myself or find resources.  Or the other way 
around, where I find resources, then I find someone who can help me understand 
them or how to apply them.  That’s typically the best for me.  If I had to pick one 
or the other, I’d probably do more stuff online or through tech than in-person just 
because of the availability and resources.  I can do it when I want, so the 
flexibility of tech-driven is important.  I can find exactly what I want and I don’t 
have to pay to get pieces of things.   
 
Mack, who covets the collaborative nature and human element of face-to-face 
professional development, recounted an experience leveraging his PLC in a blended 
approach to develop an innovative student learning experience: 
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I’m a lousy letter-writer; in a pre-Internet age or when I was limited to email, I 
would have probably not gone out of my way to write people looking for 
help.  Instead, I can put it up on Facebook, tag people, and they bring in more 
people from their learning community.  When I worked at a university, I met a 
professor who focused on African culture.  Rather than writing to tell him it had 
been 30 years since I took an African history course in college and I needed help, 
instead I put it up on Facebook, tagged the professor, tagged a couple other 
people, and they brought in more people from their networks who hooked me up 
with someone I knew that I had previously met on a van ride to a conference.  I 
would’ve never emailed her out of the blue based on one van ride. They really 
helped me out multiple times when I taught that African history course, including 
a fabulous music project that, again, I couldn’t conceive doing in a pre-Internet 
era. 
 
Mack noted that this example of a student learning experience would never have 
materialized without his PLC: “This was a really cool project that you would’ve never 
been able to do pre-Internet age, and that came out of me putting out a Facebook 
beg.”  He further expressed a feeling of responsibility to share with his PLC: 
I feel like there’s a moral obligation on my part, that is a part of The Academy 
mission to develop good practices, figure out what’s scalable and then try to scale 
that out.  I try to use the blog for that, I do try to reach out to other 
teachers.  Following a Twitter chat I lead last summer, I met a colleague who is 
now my Facebook friend; he now relies on me for a lot of practical help and then 
he takes it back to the people at his school.  
 
Similarly, Mary recounted regularly using Twitter to learn from and share with 
her PLC.  She also recognized that not many teachers take advantage of such resources: 
“I’m still amazed at how many educators are still not on Twitter.”  Mary also described a 
challenge with feeling overwhelmed while attempting to keep up with her PLC through 
various social media outlets: 
You can get sucked into following something and not want to miss something, 
which leads to some other part of your responsibilities slacking because you’re 
stuck over here, because you don’t want to miss anything.  When I first started 
with Twitter and social media, I tried to be on top of it.  Every morning, I’d go 
through my Twitter feed, and it’s scrolling, and I can’t get through it.  
 
  
104 
She outlined a process that has resulted in her increased comfort with not viewing 
every piece of content shared by her PLC: 
I had to retrain my thinking to give myself permission to miss a lot. Eventually I 
gave myself permission that if it’s good enough, it’s going to come back 
around.  If it wasn’t good enough, I’m not going to see it again—it wasn't worth 
my time in the first place.  
 
Jake also shared his insights pertaining to his involvement with a Twitter-
facilitated PLC: “I also use Twitter. I don’t use it daily, but I would say maybe weekly, 
and that’s mainly to follow certain people who have good ideas. They often post links, 
and I'll follow up on these links and the material there.” 
Edcamps and other unconferences have become options for educators to cultivate 
PLCs encouraging professional development through a social constructivist 
approach.   Notwithstanding, much of the communication leading up to and following a 
face-to-face Edcamp is facilitated by technology. This form of professional development 
is for educators who prefer group interactions rather than individual learning 
experiences.  Three participants (37.5%) described their experiences with the 
unconference model of professional development.  Two participants (25%) agreed that 
the Edcamp unconference model has been one of the most effective professional 
development experiences in which they have participated.  Mack described an 
unconference professional development day that took place five years ago at The 
Academy as “one of our more successful professional development days.”  He followed 
this statement by asking the question, “Is it time to do that again?”  Mary described 
unconference professional development days as “unstructured opportunities that allow 
teachers time to collaboratively work together on something that is common for 
them.”  She recalled a specific professional development day that followed this format: 
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The best professional development day we did was the Edcamp model we did one 
year.  People went to things they wanted to.  I had done one presentation, this was 
maybe 5+ years ago, and I still have people come up to me and say, “That one tip 
you gave me, I still use it.”  And that would not have happened if we were in a 
more structured professional development day. 
 
Although Adam also recounted an unconference he enjoyed, he expressed a 
concern with a lack of follow-up to the experience: “I did the unconference last year, and 
it was great; I really liked it. I learned about all of these other schools doing interesting 
things.  I said, ‘That’s fun, this is interesting,’ then I went back the next week and was 
just teaching the way I taught.” Concerning a lack of follow-up with professional 
development, Jake said, “That's how great ideas die quickly.”  
The findings offered in this chapter have revealed two central themes that 
emerged from the data analysis of the LoTi Digital Age Survey for Teachers, field notes, 
and transcriptions of eight semi-structured interviews. These two distinctive themes 
reveal participants’ perceptions and academic experiences with their teaching practices 
and professional development in seeking to understand the relationship between LoTi and 
technology-driven professional development. 
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Chapter 5: Conclusions, Implications, and Recommendations 
 
Summary of the Study 
The purpose of this study was to examine K-12 teachers’ perceptions and 
experiences with technology-driven professional development and how they relate to 
their self-reported LoTi.  This purpose was accomplished through a comprehensive 
literature review, along with the development of two primary research questions and 
fieldwork consisting of an online survey, interviews, and data analysis.  Through these 
activities, the researcher sought to understand the relationship between specific categories 
of LoTi and teachers’ perceptions and experiences with technology-driven professional 
development.   
A comprehensive review of the current literature pertaining to this topic provided 
a conceptual framework for the study in Chapter 2, including two primary streams and 
associated sub-streams.  The first primary stream, The Future of Professional 
Development, included the sub-streams of shifting the paradigm and professional 
learning communities.  Subsequently, Innovative Teaching through Technology-Driven 
Professional Development represents the second primary stream, which included the sub-
streams of barriers preventing effective professional development and connecting 
pedagogy, content, and technology.  
Following the literature review, the researcher applied a mixed-methods case 
study design to address the research problem.  First, the study’s quantitative component 
was used to collect data examining the connection between best practice factors involved 
in the tenets of digital-age teaching and the LoTi experienced at The Academy.  Next, the 
study’s qualitative component involved face-to-face interviews, which offered 
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participants an opportunity to voice their perceptions and experiences associated with 
LoTi and technology-driven professional development.  Themes and subthemes that 
emerged from this study were grouped into two primary categories: Teaching and 
Learning with Technology and Professional Development.  Conclusions from this study 
emanate from the research questions and results detailed in Chapter 4.  Following the 
conclusions, implications and recommendations for future research are discussed. 
Summary of the Findings 
 The quantitative portion of this study focused on DOMAIN 1 of the LoTi Digital 
Age Survey for Teachers, which measures LoTi, CIP, and PCU.  Survey results indicated 
that the majority of teachers rated low in LoTi, which reveals limited implementation of 
digital-age teaching in the classroom.  Concerning CIP, which assesses participants’ 
current instructional practices relating to a subject matter versus a learner-based based 
curriculum approach, most teachers ranked moderately.  This evaluation indicates a 
teacher-directed classroom environment involving routine, sequential learning activities 
for all students, and traditional assessment techniques.  However, a moderate CIP rating 
may also demonstrate horizontal differentiation strategies that offer opportunities for 
students to participate in learning goals and outcomes based on their interests.  The PCU 
metric revealed moderate comfort using digital tools and resources for student 
learning.  At this PCU level, teachers are in the beginning stages of becoming regular 
users of conventional digital-age media, including utilization of the Internet, word 
processors, and multimedia. 
 Qualitative findings took a deeper dive into understanding teachers’ perceptions 
and experiences with technology-driven professional development and LoTi.  Findings 
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revealed two primary themes, along with various sub-themes offering more detailed 
information. The first primary theme, Teaching and Learning with Technology, produced 
three more granular sub-themes.  The first sub theme, technology as a support tool, 
highlights teachers’ accounts of using technology to enhance teaching practices, 
representative of low LoTi.  Next, technology used to increase LoTi revealed that while 
digital resources are used in many of today’s classrooms, participants expressed a need 
for thoughtful consideration of pedagogical purposes aligning with technology in the 
classroom.  Challenges with technology materialized as the final sub-theme, describing 
specific obstacles participants faced, including failing technology; the dynamic, ever-
changing state of technology; limited resources; social media concerns; and varying 
levels of comfort using technology in the classroom.   
Through interview participants’ reflections, the second primary theme, 
Professional Development, emerged, along with the following three sub-themes: Factors 
that influence professional development participation, challenges with professional 
development, and technology-driven professional development.  With regard to the first 
subtheme, circumstances influencing participants’ decision-making about professional 
development included growth, a more efficient and simplified approach to teaching, 
relevance to curricular interests, topics about which participants were passionate, 
accessibility, and schedule flexibility.  Concerning the second subtheme, challenges with 
professional development, participants accentuated time as the most prevalent challenge, 
along with minimal exposure to professional development opportunities and frustrations 
pertaining to a lack of voice about their professional development.  Participants also 
offered solutions to the challenges they identified, including a greater emphasis on 
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professional development, rethinking the school’s meeting structure, and a more creative 
approach to professional development.  The third subtheme, technology-driven 
professional development, was derived from participants’ discussions focusing on 
technology’s ability to mitigate some concerns associated with traditional professional 
development.  Participants also discussed the benefits and limitations they experienced 
while participating in professional development, delivered either partially or fully online.  
Meanwhile, a discussion focusing on PLCs, a form of technology-driven professional 
development, stemmed from participants’ responses regarding a lack of collegiality and 
collaborative concerns associated with technology-driven professional development.  
Woven into the discussion devoted to PLCs, participants spoke of their experiences with 
various social media platforms, unconferences, and Edcamps. 
Conclusions 
 Conclusions reached as a result of this study are drawn from a synthesis of 
research findings and positioned within current academic literature.  Although limited 
research addressed the relationship between technology-driven professional development 
and LoTi, substantial literature is devoted to LoTi and professional development in 
isolation of each other.  Through a comprehensive analysis of the research findings, the 
following three key conclusions emerged: (1) Professional development is required for 
teachers to increase their LoTi; (2) Professional development needs to focus on teacher 
growth, while being flexible, relevant, and built into a school’s value system to foster a 
widespread culture of learning; and (3) PLCs present collaborative opportunities for like-
minded educators to connect both locally and globally to elevate their LoTi.  
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Professional Development toward Elevated LoTi 
 Lawless and Pellegrino (2007) assert that improving teacher qualifications and 
student learning have become key goals of K-12 schools nationwide.  Accordingly, recent 
research indicates that many schools are investing substantial resources in professional 
development to achieve these goals (Darling-Hammond et al., 2010; Desimone, 2009; 
Garet et al., 2001; Lawless & Pellegrino, 2007; Mizell, 2010; TNTP, 2015).  The first 
conclusion of this study is that professional development is required for teachers to 
increase their LoTi.  Accordingly, this study found that school leadership places an 
emphasis on professional development at The Academy to guide teachers in their 
development of elevated LoTi.  All teachers at The Academy are required to participate 
in a minimum of ten hours of professional development each year; however, study 
participants expressed a variety of concerns coinciding with the mandated time 
requirement, including their lack of a voice in the decision-making process, limited 
clarity about the school’s professional development vision, and an overall sense that most 
of the professional development they participated in bore little to no relevance to their 
teaching practice.  These challenges, along with others described in participants’ 
interviews, such as time and a lack of exposure, align with Tweed’s (2013) contention 
that the current professional development system is broken.   
 When discussing challenges with professional development, a recurring theme 
throughout the interviews revealed teachers’ concerns pertaining to how professional 
development is currently delivered.  As teachers frequently noted time and schedule 
flexibility as significant obstacles, it became clear that while teachers recognize the 
importance of professional development, it was considered more of an option than a 
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priority because they placed greater emphasis on their teaching and family 
responsibilities. These findings align with current literature suggesting that traditional 
professional development consisting of top-down, administratively determined 
experiences does not work for teachers in terms of their LoTi or their professional and 
personal lives (Freeman; 2011; Hill, 2009; McNamara, 2010; Rasmussen, 2008). 
 Although traditional professional development continues to be the dominant 
approach in K-12 schools, Fishman et al. (2013) cite technology-driven professional 
development as an alternative, coinciding with the increased access and ubiquity of 
technology in schools.  Recent academic literature suggests that this form of professional 
development can be at least as effective as the traditional approach, while mitigating 
many of the challenges study participants described (Clary & Wandersee, 2009; Freeman, 
2011; Tallent-Runnels et al., 2006).  However, while teachers at The Academy indicated 
they are comfortable using technology and place a high value on using digital resources 
for teaching and learning, as well as professional development, only a limited number of 
participants recounted using technology beyond as a means of support for their 
instruction.   
 Notwithstanding several teachers who perceived their use of technology as 
transformational, findings from this study illustrate a different account.  At a mean LoTi  
2, digital resources are used for student assignments focused on lower cognitive skill 
development such as information-gathering, extension activities, and enrichment 
exercises (Moersch, 2016).  Correspondingly, interviews reflected this level of LoTi at 
The Academy, as participants offered examples of teaching innovation involving the 
Internet for search purposes and visual representations of data.  On the other hand, very 
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few participants recognized that high LoTi is characterized by classrooms with students 
that are fully engaged in exploring real-world issues and solving authentic problems 
using digital resources (Moersch, 2016).   
 Moersch (2016) reports that the world of education has made significant progress 
in achieving the highest LoTi in recent decades.  Empirical evidence from the latest data 
collected from an annual worldwide LoTi survey shows that most teachers reside 
somewhere between a LoTi 2 and LoTi 3, which falls short of the target score of Level 
4a, as outlined in the LoTi Digital Age Survey for Teachers (Moersch, 2016).  Results 
from this study indicate that The Academy teachers’ average LoTi, CIP, and PCU scores 
are lower than targeted outcomes.  Literature in K-12 education exhibits a collection of 
challenges that may be the cause of low to moderate LoTi ratings, including a lack of 
digital proficiencies, time constraints, professional development, low self-efficacy with 
technology, classroom-management problems, school-climate issues, and institutional 
curricular mandates (Ertmer & Ottenbreit-Leftwich, 2013; Hew & Brush, 2007; Hixon & 
Buckenmeyer, 2009; Kopcha, 2012; Watson, 2006).   
Although the outlined results of this study illustrate consistency between CIP and 
PCU, inconsistencies began to emerge when compared to LoTi.  However, when 
analyzing patterns in LoTi data, it is essential not to draw conclusions based on one 
metric in isolation of the others.  A Low LoTi rating may be due to circumstantial 
variables that the LoTi profile does not measure, including unreliable technology, 
curriculum standards, and achievement score expectations.  Furthermore, the profile may 
offer skewed results because of low survey participation, as well as honesty concerns 
with survey responses.    
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Ultimately, the alignment between PCU and CIP results indicates that teacher 
competencies with digital resources and teacher-directed classrooms are the primary 
sources of low LoTi.  Beyond improving teachers’ digital proficiencies to increase PCU, 
to move beyond the target level four of the LoTi framework, teachers must focus on 
developing classroom environments where students are fully engaged in constructivist, 
self-directed, problem-based learning to raise CIP toward improved LoTi ratings.  
 Despite a consensus in current research that reveals an agreement among 
researchers and practitioners that professional development programs can be utilized to 
enhance LoTi, the traditional model of professional development is not meeting the needs 
of today’s educators (Dede et al., 2009; Fishman et al., 2013; Freeman, 2011; Stewart, 
2014).  Throughout the interview process, participants’ reflections suggest that they need 
and want professional development to heighten their LoTi.  However, the current 
systematic approach mitigates their opportunity to learn.  
 Though both current research and this study’s findings reveal that professional 
development practices need to be redesigned, the literature also shows that a variety of 
academic frameworks, models, and theories have been developed to guide teachers 
toward elevated LoTi.  Examples of these models include the LoTi Framework, SAMR 
Model, TPACK Framework, H.E.A.T. Framework, Dagget’s Rigor and Relevance, 
Webb’s Depth of Knowledge, and the ISTE Standards (Kimmons et al., 2015; Koehler et 
al., 2014; Maker, 2012; Moersch, 2010).  Based on relevant research findings, along with 
the technology available to today’s teachers, there is a concerted effort in the K-12 
academic community to support teachers in their development of increased LoTi.  
However, this study clearly exposes significant challenges with the type of professional 
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development being offered to teachers and how it is delivered.  Thus, this same academic 
community needs to consider paying increased attention to better understanding how to 
initiate a paradigm shift in professional development practices, guiding teachers on how 
to connect technology, pedagogy, and content with proven academic initiatives that aim 
to achieve high LoTi (An & Reigeluth, 2012; Mishra et al., 2009).  
Professional Development Requirements 
Plair (2008) and Stewart (2014) agree that traditional professional development is 
uniform, passive, and intermittent.  This model lacks the personalized and collaborative 
effort that teachers need to develop the digital proficiencies required to enhance their 
LoTi.  A paramount finding of this study is that participants struggle with the limitations 
of traditional professional development outlined in the current research, including a focus 
on generalized pedagogical practices, a lack of relevance with mandated professional 
development, and time constraints (Fishman, 2013; Hew & Brush, 2007).   
Study participants emphasized the need for professional development under 
varying circumstances, involving both face-to-face and technology-driven opportunities, 
to help them build the skills necessary to increase their LoTi.  Growth was the most 
important attribute of professional development revealed in interviews—teachers were 
adamant that their main motivation for professional development was to improve as 
educators.  Appropriately, to achieve such growth, participants also identified schedule 
flexibility and relevance to curricular interests as vital motivational factors.  Moreover, 
interviews showed that teachers need and want their professional development to be 
embedded into the school day.  These findings correspond to a critical component of 
effective professional development, as Hew and Brush (2007) have stated, that it is 
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prominently unified with teacher circumstances and needs.  Thus, the second conclusion 
of this study is that professional development needs to focus on teacher growth while 
being flexible, relevant, and built into a school’s value system to foster a widespread 
culture of learning. 
Stewart (2014) and Sparks (2009) theorize that effective professional 
development is achieved through a constructivist approach that engages teachers by 
encouraging them to learn by doing in learning environments relevant to their practice.  
This finding aligns with Nussbaum-Beach (2015), who argues that teachers want a “voice 
and choice” with their professional development.  Appropriately, this study clearly 
exposed participants’ desires for more involvement in the decision-making process 
corresponding to their professional development.  Ultimately, school administrators seek 
classroom achievement results and often focus on professional development on a school-
wide basis without consideration of teachers as individuals.  Consequently, teachers felt 
left out of professional development conversations, often creating unrest and ambiguity 
about institutional goals associated with LoTi.  As a result, participants acknowledged 
decreased self-efficacy as they struggled to elevate their LoTi.   
An integral finding gleaned from this study is that technology-driven professional 
development can meet teachers’ needs based on motivational factors identified in 
participant interviews.  Various researchers and practitioners hypothesize that 
technology-driven professional development offers numerous advantages over traditional 
professional development because of the opportunity to personalize and differentiate 
learning, its self-paced nature, convenience of real-time support, ease of access, and 
convenience pertaining to schedule flexibility (Dede et al., 2009; Fishman et al., 2013; 
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McNamara, 2010).  Despite the numerous advantages offered in current research, as well 
as those alluded to in this study, both the U.S. Department of Education (2010) and 
Fishman et al. (2013) disclose the fact that very little data supports the effectiveness of 
technology-driven professional development or its connection to elevated LoTi.  
Additionally, this study’s findings, as well as current literature, reveal several limitations 
of the digital modality of professional development, primarily involving limited 
collegiality and the lack of a human element. 
Collaborative Technology-Driven Professional Development 
 Interviews conducted in this study revealed that teachers often correlate 
technology-driven professional development with webinars or online courses.  While this 
form of professional development may certainly involve such activities, technology-
driven professional development is much more than that, involving a focus on the 
development of interpersonal relationships through PLCs and other forms of 
collaborative learning.   
 Compelling research in the field of K-12 academics alludes to a shift in 
professional development from the conventional model to an increasingly technology-
driven approach involving networks of colleagues supporting each other in their 
cultivation of increased LoTi (Stewart, 2014).  DuFour and Eaker (1998) and Servage 
(2008) hypothesize that this form of collaborative learning has the potential to transform 
professional development in schools.  Accordingly, this study demonstrates that teachers 
have embraced this form of learning over isolated, traditional professional development.   
 Teachers aspiring to remain relevant in a dynamic educational landscape are 
turning to networks of colleagues supported by digital resources to acquire the knowledge 
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and digital fluencies to diminish the gap between professional development and 
heightened LoTi (Corbeil & Corbeil, 2012).  According to Stewart (2014), these PLCs 
have demonstrated success in producing the environment and conditions that support 
networks of teachers in an active, collaborative, and peer-supported ecosystem that leads 
to elevated LoTi.  Interviews revealed that participants felt they were increasingly likely 
to build more engaging classroom environments through the support of colleagues in 
face-to-face meetings, as well as interactive discussions facilitated by technology in 
virtual communities.  As such, the final conclusion drawn from this study is that PLCs 
present collaborative opportunities for like-minded educators to connect both locally 
and globally and develop new and engaging learning experiences. 
 Study participants practicing technology-driven professional development 
proposed thoughtful solutions to mitigate or remove existing barriers coinciding with 
traditional professional development programs.  Cohort learning, unconferences, 
Edcamps, PLCs, social media-facilitated relationships, and job-embedded professional 
development were examples of practices that teachers described as transformative for 
their LoTi. Without exception, each study participant acknowledged small-group work as 
essential to their professional development. 
 While there is limited literature devoted to online PLCs, evidence from Battersby 
and Verdi (2015) suggests that this form of PLC can further meet teachers’ needs by not 
requiring them to meet face-to-face.  Participants in this study repeatedly pointed to time 
constraints and flexibility as prevalent obstacles to their professional development.  
However, despite the potential for online PLCs to eliminate many of the challenges 
associated with traditional professional development, research and participant reflections 
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reveal an overall hesitancy to discount the importance of the human element involved in 
collaborative learning.  Thus, Edcamps and local and technology-supported PLCs have 
proven to be a beneficial professional development opportunity for teachers seeking to 
elevate their LoTi. 
 This study revealed that collaborative technology-driven professional 
development is an emerging phenomenon with the potential to increase LoTi; however, 
very few teachers have had the opportunity to participate in such experiences.  
Furthermore, many teachers are not even aware this form of professional development 
exists.  As key factors leading to effective professional development and elevated LoTi 
involve collaborative learning, The Academy should place a greater emphasis on 
technology-driven professional development in the form of PLCs. 
Implications 
Based on this study’s results and conclusions, along with existing research in K-
12 education, recommendations can be offered for improving professional development 
practices toward achieving higher levels of LoTi.  The implications and coinciding 
recommendations are segmented into four sections concentrating on increasing LoTi, an 
internal culture of learning, re-examining current professional development practices, and 
new professional development practices.   
Increasing LoTi 
 Following a comprehensive analysis of findings from the LoTi Digital Age 
Survey, it is recommended that The Academy's leadership team consider increasing the 
LoTi of teachers positioned below the target level (LoTi 4: Integration). 
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 Awareness to infusion.  The most vital recommendation is to transition the mean 
LoTi of The Academy teachers from a LoTi 1: Awareness (1.63) to a LoTi 3: 
Infusion.  Teachers should focus on digital learning strategies that emphasize student-
generated questions and higher levels of student cognitive processing, such as analysis, 
evaluation, and strategic thinking.  The Academy leadership may consider using the LoTi 
Digital Age Survey professional development profile recommendations to utilize sample 
interventions, including content that addresses questioning strategies such as 
Quescussions, Socratic Seminars, Bloom’s Taxonomy, and the Question Formation 
Technique.  In the article “Five Ways to Help Your Students Become Better 
Questioners,” Berger (2015) offers information on ways to promote student questioning 
in the classroom. 
 Exploration to infusion.  Built into the recommendation to shift the overall 
teaching population to the Infusion level, it is also recommended that The Academy 
move the 21% of teachers positioned at a LoTi 2: Exploration to a LoTi 3: Infusion.  
These teachers should focus on digital learning strategies that emphasize higher levels of 
student cognitive processing and have students apply their knowledge in new settings or 
question the application of new content.  The Academy leadership may consider using the 
LoTi Digital Age Survey professional development profile recommendations involving 
sample interventions that encourage problem-solving and critical thinking.  In the article, 
“HOTS for Teachers: 25 Top Resources For Higher Order Thinking Skills,” Turner 
(2014) offers school leadership information on strategies to promote high-level thinking 
processes in the classroom. 
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 Non-use to exploration.  Additionally, it is recommended that the 24% of 
Academy teachers positioned at a LoTi 0: Non-use be moved to a LoTi 2: Exploration. 
These teachers should focus on using technology more effectively and frequently for 
digital learning tasks. Topics for internal professional development should include 
discussions on ways to integrate effective technology use within academic departments 
and divisions.  Sample topics might involve strategies for developing and maintaining a 
daily blog or wiki, or subscribing to various online, discipline-based, or grade-level 
content-area forums for ideas to integrate technology. 
 Peer mentors.  Lastly, a peer-mentoring program should be established to utilize 
the 3% of Academy teachers positioned at a LoTi 5: Expansion and LoTi 6: Refinement 
as an internal resource for high levels of digital learning.  These teachers should mentor 
and support colleagues below the target level (LoTi 4: Integration) by sharing digital 
learning resources and classroom-management strategies for increased LoTi, as well as 
strategies for extending student learning beyond the classroom walls.  Potential topics for 
internal professional development sessions might involve providing incentives for 
classroom teachers to facilitate their own professional development sessions devoted to 
their areas of expertise that include successful modeling of digital tools at higher LoTi 
Levels. 
Internal Culture of Learning 
The next set of recommendations is aimed to create an internal culture of learning 
by developing in-house opportunities for teachers to facilitate and participate in 
professional development workshops involving both technology-driven and face-to-face 
options.  The current approach to professional development at The Academy often 
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focuses on external experts or consultants with little to no knowledge of the school’s 
culture.  Furthermore, such professional development typically involves one-time 
workshops, lectures, or seminars with no opportunity for follow-up.  Increased internal 
opportunities will empower teachers by allowing them to feel comfortable in sharing their 
expertise with colleagues that may help increase LoTi.   
Another recommendation within this segment is dedicated to a thorough 
examination of the current faculty meeting schedule structure to find opportunities to 
allow teachers to participate in professional development.  This study’s findings reveal 
that teachers are not happy with the purpose of many of their faculty meetings, as well as 
the amount of time they spend in these meetings.  A comprehensive examination of The 
Academy’s current meeting structure will allow the school’s leadership to evaluate the 
effect of these meetings on the school’s academic program, while finding time to free up 
to encourage in-house professional development and individual time for teachers to 
participate in self-directed, technology-driven professional development.  Furthermore, a 
new meeting structure may offer a chance to explore opportunities to provide teachers 
with a percentage of their time to work on projects of interest, following Google’s 20% 
Time in Education initiative occurring in K-12 schools. 
An additional recommendation focuses on supporting teachers in their 
development of PLCs.  The Academy leadership should consider establishing internal 
PLCs that span departments and divisions to break down school silos while encouraging 
a collaborative internal culture of learning.  PLCs should collaborate with department 
heads and division chairs to develop a strategy for leveraging social media and other 
digital resources to build global learning networks beyond the walls of The Academy. 
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The final recommendation in this segment is to design and develop a digital 
presence, for example, a website or social collaboration tool that allows faculty to share, 
discuss, and offer professional development opportunities.  Additionally, this digital 
presence will present an opportunity for faculty and school leaders to expose colleagues 
to professional development opportunities, which was a need revealed through the 
interviews.  Lastly, this digital presence will encourage teachers to collaborate and 
facilitate online learning sessions while tracking their professional development 
participation hours. 
Re-Examine Current Professional Development Practices 
 A vital recommendation based on this study is for The Academy leadership to 
perform a comprehensive examination of the current landscape of professional 
development at the school.  Based on this study’s findings, it is clear that significant time 
and resources are committed to teacher professional development through a variety of 
internal and external opportunities that aim to present teachers with a range of choices 
based on their individual needs and circumstances.  However, although some teachers 
have created innovative student learning experiences, this study’s results reveal that many 
teachers use technology for purposes aligned with low LoTi.  Concurrently, a large 
percentage of teachers reported being dissatisfied with the current model of traditional 
professional development offered to them for a variety of reasons, despite the 
administration’s efforts to provide purposeful, technology-rich, and relevant opportunities 
for all teachers.   
 Ultimately, this study revealed a disconnect between teachers and administrators 
concerning what constitutes quality professional development and the decision-making 
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process involved in the school’s vision for professional development.  Though the school 
has two committees dedicated to professional development, very few members are full-
time classroom teachers.  Increased faculty representation involving multiple teachers 
from each division might help cultivate an open dialogue between teachers and 
administrators to increase transparency, while opening a line of communication that 
could provide teachers with the voice they desire through a more distributed leadership 
approach to professional development decision-making.  
The next recommendation involves the cultivation of a self-selected team of 
faculty members from various divisions and disciplines to become internal technology 
leaders who focus on professional development and LoTi— “Faculty Learning 
Leaders.”  Team members should receive training and a stipend along with a one-year 
commitment, with opportunities for longer-term commitments.  In addition to LoTi and 
professional development, this team will also work with department chairs and division 
heads to evaluate the current and future states of technology in the school. 
 Also, school leadership should examine the current model of professional 
development funding.  This study revealed that teachers are unclear about why 
professional development requests are approved or denied.  Although there is a team that 
convenes several times a year to evaluate requests, teachers report a lack of transparency 
pertaining to the decision-making process.  Furthermore, The Academy should consider 
allocating resources equally to each department and division so all faculty have the same 
opportunities.   
While this research suggests that teachers are unsatisfied with mandated 
professional development hours, findings also revealed that being forced to participate in 
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professional development often led to unanticipated results.  Interviewees acknowledged 
that a ten-hour mandate is simple to achieve.  Therefore, The Academy should consider 
increasing mandated hours to encourage increased professional development 
participation.  Another finding pertaining to mandated hours indicates that internal 
professional development is not taken into consideration when tracking teacher 
participation hours.  Results of this study demonstrate teachers’ desire for increased 
internal professional development; thus, using internal professional development hours to 
meet the mandated requirement may be an additional motivational factor for teachers to 
participate in professional development.  
New Professional Development Practices 
 This study’s findings acknowledge interview participants’ support of the 
unconference model of professional development.  Therefore, beyond internal 
professional development practices involving internal sharing with their colleagues, The 
Academy has an opportunity to begin hosting Edcamps and other professional 
development events that connect teachers with their peers from other schools.  These 
events may help teachers increase their LoTi by developing PLCs with local and global 
counterparts.   
 The final recommendation is for The Academy to develop a formalized plan for 
faculty to attend external professional development that includes a proposal explaining 
the opportunity relevance, as well as a plan for follow-up to share with the school. 
Currently, a large percentage of teachers participate in external professional development 
that could benefit departmental and divisional colleagues; however, there is no formal 
requirement that the teachers share what they have learned with the school.  While 
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teachers are asked to present reasons for their request, there are no formal follow-up 
requirements.  This requirement may inspire increased collaboration and sharing, while 
encouraging teachers to use the recommended digital professional development 
repository. 
Recommendations for Future Research  
This study has the potential to act as a basis for further research, which may 
encourage an increased understanding of the dynamics of technology-driven professional 
development and its coinciding relationship with elevated LoTi.  The first 
recommendation for future research focuses on a study involving a broader research 
sample.  Before any conclusions are made concerning the relationship between LoTi and 
technology-driven professional development, a larger population is needed to represent 
all academic disciplines, divisions, and years of teaching experience.  Such a study may 
offer more comprehensive insights concerning the studied phenomena.  Additionally, the 
LoTi survey results generate a personalized professional development profile for each 
participant in five domains: LoTi, H.E.A.T., Digital Age Best Practices, the ISTE 
Standards, and Other Technology & Instructional Frameworks.  A follow-up study 
pertaining to each of these domains, rather than DOMAIN 1 in isolation of the other four 
domains, may offer additional insights for the K-12 academic community concerning 
LoTi.          
The next recommendation involves conducting additional research on K-12 
teachers’ lived experiences with technology-driven professional development.  While an 
abundance of literature focuses on the traditional approach to professional development 
in K-12 schools, it is unknown how this digital modality of professional development 
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affects teachers’ perceptions of their LoTi.   Furthermore, there is a need to study 
teachers’ perceptions of factors that support their path to a personalized professional 
development plan involving technology, while exploring opportunities to share their 
experiences with colleagues.  Lastly, a greater focus needs to be placed on research 
regarding empirical evidence on measuring the effectiveness of technology-driven 
professional development. 
 The final recommendation concerns the inclusion of administrators in a study that 
demonstrates the importance of leadership feedback with regard to a teacher’s 
professional development and LoTi.  Though many teachers recognize they can increase 
their LoTi, they do not perceive this as a flaw in their teaching practice. Ultimately, all 
teachers need feedback on the positive and negative aspects of their practice, yet the K-12 
academic community is lacking research with insight into the role administrators play in 
promoting teachers’ involvement in technology-driven professional development and 
LoTi.  Additionally, The Academy is currently comprised of five divisions, which may 
further exacerbate professional development silos.  A follow-up study with administrators 
from each division may mitigate concerns coinciding with the difficulty they experience 
navigating a complex academic structure.   
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Appendix B: Level of Teaching Innovation (LoTi) Framework 
 
 
 
 
LoTi 0: Non-use 
At a Level 0 (Non-Use), the instructional setting—including the use of digital and/or 
environmental resources—does not support or promote purposeful learning aligned to 
academic standards/expectations. 
LoTi 1: Awareness 
At a Level 1 (Awareness), the instructional focus is exclusively direct instruction. Student 
learning focuses on lower levels of cognitive processing (e.g., Bloom Levels - 
remembering, understanding, applying; Webb’s Levels – recall & reproduction, working 
with skills & concepts). Digital and/or environmental resources are either (1) non-existent 
or (2) used by the classroom teacher to enhance teacher presentations. 
LoTi 2: Exploration 
At a Level 2 (Exploration) the instructional focus emphasizes content understanding and 
supports mastery learning and direct instruction. Student learning focuses on lower levels 
of cognitive processing (e.g., Bloom Levels - remembering, understanding, applying; 
Webb’s Levels – recall & reproduction, working with skills & concepts). Digital and/or 
environmental resources are used by students for extension activities, enrichment 
exercises, information gathering assignments, or presentations that reinforce lower 
cognitive skill development relating to the content under investigation. 
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LoTi 3: Infusion 
At a Level 3 (Infusion), the instructional focus emphasizes student higher order thinking 
(e.g., Bloom Levels – analyzing, evaluating, creating; Webb’s Levels – short-term 
strategic thinking) and teacher-directed problems. Though specific learning activities may 
lack authenticity, the instructional emphasis is, nonetheless, placed on higher levels of 
cognitive processing and in-depth treatment of the content using a variety of thinking 
skill strategies (e.g., problem-solving, decision-making). The concept attainment, 
inductive thinking, and scientific inquiry models of teaching are the norm and guide the 
types of products generated by students. Digital and/or environmental resources are used 
by students and/or the teacher to execute teacher-directed tasks that emphasize higher 
levels of student cognitive processing relating to the content standards. 
LoTi 4a: Integration (Mechanical) 
At a Level 4a (Integration: Mechanical) students are engaged in exploring real-world 
issues and solving authentic problems using the available digital and/or environmental 
resources; however, the teacher may experience classroom management (e.g., 
disciplinary problems) or school climate issues (lack of support from colleagues) that 
restrict full-scale integration. Heavy reliance is placed on prepackaged materials and/or 
outside resources (e.g., assistance from a peer coach) that aid the teacher in sustaining 
student-directed learning. Emphasis is placed on the constructivist, problem-based 
models of teaching that require higher levels of student cognitive processing (e.g., Bloom 
Levels – analyzing, evaluating, creating; Webb’s Levels – short-term strategic thinking, 
extended strategic thinking) and in-depth examination of the content standards. 
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Student use of digital and/or environmental resources is inherent and motivated by the 
drive to answer student-generated questions that dictate the content, process, and/or 
products embedded in the learning experience. 
LoTi 4b: Integration (Routine) 
At a Level 4b (Integration: Routine) students are fully engaged in exploring real-world 
issues and solving authentic problems using the available digital and/or environmental 
resources. The teacher is within his/her comfort level with promoting an inquiry based 
model of teaching that involves students applying their learning to the real world (e.g., 
Webb’s Levels – extended strategic thinking). Emphasis is placed on learner-centered 
strategies and the constructivist, problem-based models of teaching that promote personal 
goal setting and self-monitoring, student action, and issues resolution. 
Students use of digital and/or environmental resources is inherent and motivated by the 
drive to answer student-generated questions that dictate the content, process, and 
products embedded in the learning experience. 
LoTi 5: Expansion 
At a Level 5 (Expansion), student collaborations extending beyond the classroom are 
employed for authentic problem-solving and issues resolution. Emphasis is placed on 
learner-centered strategies that promote personal goal setting and self-monitoring, student 
action, and collaborations with other groups (e.g., another school, different cultures, 
business establishments, governmental agencies). Student use of digital and/or 
environmental resources is inherent and motivated by the drive to answer student- 
generated questions that dictate the content, process, and products embedded in the 
learning experience. The complexity and sophistication of the digital and environmental 
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resources and collaboration tools used are commensurate with (1) the inventiveness and 
spontaneity of the teacher’s experiential-based approach to teaching and learning and (2) 
the students’ level of complex thinking (e.g., problem-solving, decision-making, 
experimental inquiry) and in- depth understanding of the content standards. 
LoTi 6: Refinement 
At a Level 6 (Refinement), student collaborations extending beyond the classroom that 
promote authentic student problem-solving and issues resolution are the norm. The 
instructional curriculum is entirely learner- based involving the content, process, and 
product of instruction. The content emerges based on the needs of the learner according 
to his/her interests and/or aspirations and is supported by ubiquitous access to the most 
current digital tools and resources. The pervasive use of and access to advanced digital 
tools and resources provides a seamless medium for information queries, creative 
problem-solving, student reflection, and/or product development. Students have ready 
access to and a complete understanding of a vast array of online collaboration tools and 
related digital resources to accomplish learning outcomes beyond conventional strategies. 
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Appendix C: Current Instructional Practices (CIP) Framework 
 
 
 
 
CIP Intensity Level 0 
At a CIP Intensity Level 0, the student is not involved in a formal classroom setting (e.g., 
independent study). 
CIP Intensity Level 1 
At a CIP Intensity Level 1, the participant’s current instructional practices align 
exclusively with a teacher-directed approach relating to the content, process, and product 
of instruction. Teaching strategies tend to lean toward lectures and/or teacher-led 
presentations. The use of curriculum materials aligned to specific content standards 
serves as the focus for student learning.  Learning activities tend to be sequential and 
uniform for all students. The use of differentiated strategies is non-existent.  Evaluation 
techniques focus on traditional measures such as essays, quizzes, short-answers, or true-
false questions. Student projects are teacher-directed in terms of identifying project 
outcomes as well as requirements for project completion. The use of research-based best 
practices focuses on basic classroom routines (e.g., providing homework and practice, 
setting objectives and providing feedback, students summarizing and note taking, 
providing adequate wait time). 
CIP Intensity Level 2 
Similar to a CIP Intensity Level 1, the participant at a CIP Intensity Level 2 supports 
instructional practices consistent with a teacher-directed approach relating to the content, 
process, and product, but not at the same level of intensity or commitment. Teaching 
strategies tend to lean toward lectures and/or teacher-led presentations. The use of 
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curriculum materials aligned to specific content standards serves as the focus for student 
learning. Learning activities tend to be sequential and uniform for most students. The use 
of horizontal differentiated strategies are sometimes employed based on the teacher’s 
interests, modality strengths, and/or learning profile. Evaluation techniques focus on 
traditional measures such as essays, quizzes, short-answers, or true-false questions. 
Student projects tend to be teacher-directed in terms of identifying project outcomes as 
well as requirements for project completion. The use of research-based best practices 
focuses on basic classroom routines (e.g., providing homework and practice, setting 
objectives and providing feedback, students summarizing and note taking, providing 
adequate wait time). 
CIP Intensity Level 3 
At a CIP Intensity Level 3, the participant supports instructional practices aligned 
somewhat with a teacher-directed approach—an approach characterized by sequential 
and uniform learning activities for all students, teacher-directed presentations, and/or the 
use of traditional evaluation techniques. However, the participant may also support the 
use of horizontal differentiated strategies that provide opportunities for students to 
determine the “look and feel” of a final product based on student’s interests. Evaluation 
techniques continue to focus on traditional measures with the resulting data serving as the 
basis for curriculum decision-making. The use of research-based best practices expands 
beyond basic classroom routines (e.g., providing opportunities for non-linguistic 
representation, offering advanced organizers). 
 
 
  
148 
CIP Intensity Level 4 
At a CIP Intensity Level 4, the use of a teacher-directed approach is the norm, but there is 
an increased frequency of student directed decision-making or input into the content, 
process, or product of instruction. In a student-directed approach, learning activities are 
diversified and based mostly on student questions, the teacher serves more as a co-learner 
or facilitator in the classroom, student projects are primarily student-directed, and the use 
of alternative assessment strategies including performance-based assessments, peer 
reviews, and student reflections are the norm. The use of limited horizontal and/or 
vertical differentiated strategies are present based on student interests, modality strengths, 
learning profile and/or readiness levels. Although traditional learning activities and 
evaluation techniques are used, students are also encouraged to contribute to the 
assessment process when appropriate based on the content standards. The use of 
research-based best practices expands beyond basic classroom routines (e.g., providing 
opportunities for non-linguistic representation, offering advanced organizers). 
CIP Intensity Level 5 
At a CIP Intensity Level 5, the participant’s instructional practices tend to lean more 
toward a student-directed approach. The essential content embedded in the standards 
emerges based on students “need to know” as they attempt to research and solve issues of 
importance to them using critical thinking and problem-solving skills. The types of 
learning activities and teaching strategies used in the learning environment are diversified 
and driven by student questions. Both students and teachers are involved in devising 
appropriate assessment instruments (e.g., performance-based, journals, peer reviews, self-
reflections) by which student performance will be assessed. The use of expanded 
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horizontal and vertical differentiated strategies are present based on student interests, 
modality strengths, learning profile and/or readiness levels. Although student-directed 
learning activities and evaluations are the norm, the use of teacher-directed activities 
(e.g., lectures, presentations, teacher-directed projects) may surface based on the nature 
of the content standards and at the desired level of student cognition. The use of research-
based best practices delves deeper into complex classroom routines (e.g., students 
generating and testing hypotheses, implementing cooperative learning, students 
identifying similarities and differences). 
CIP Intensity Level 6 
The participant at a CIP Intensity Level 6 supports instructional practices consistent with 
a student-directed approach, but not at the same level of intensity or commitment as a 
CIP Intensity Level 7. The essential content embedded in the standards emerges based on 
students “need to know” as they attempt to research and solve issues of importance to 
them using critical thinking and problem-solving skills. The types of learning activities 
and teaching strategies used in the learning environment are diversified and driven by 
student questions. Students, teacher/facilitators, and occasionally parents are all involved 
in devising appropriate assessment instruments (e.g., performance-based, journals, peer 
reviews, self-reflections) by which student performance will be assessed. The amount of 
differentiation is substantial based on the readiness level, interests, learning styles, and 
readiness levels of the students. The use of research-based best practices delves deeper 
into complex classroom routines (e.g., students generating and testing hypotheses, 
implementing collaborative problem-solving). 
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CIP Intensity Level 7 
At a CIP Intensity Level 7, the participant’s current instructional practices align 
exclusively with a student-directed approach to the content, process, and product of 
instruction. The essential content embedded in the standards emerges based on students 
“need to know” as they attempt to research and solve issues of importance to them using 
critical thinking and problem-solving skills. The types of learning activities and teaching 
strategies used in the learning environment are diversified and driven by student 
questions. Students, teacher/facilitators, and occasionally parents are all involved in 
devising appropriate assessment instruments (e.g., performance-based, journals, peer 
reviews, self-reflections) by which student performance will be assessed. Differentiation 
is ubiquitous since students completely guide the pace and level of their learning. The use 
of research-based best practices delves deeper into complex classroom routines (e.g., 
students generating and testing hypotheses, implementing collaborative problem-
solving). 
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Appendix D: Personal Computer Use (PCU) Framework 
 
 
 
 
Digital Tools and Resources 
Digital tools and resources represent a variety of technologies to augment and 
restructure student learning including social learning apps (e.g., EduBlogs, 
Skype, Ning), productivity apps (e.g., Edmodo, Google Apps, Socrative, Animoto), 
content apps (e.g., Kahn Academy, BrainPop, Smithsonian Channel), support 
apps (e.g., Prezi, Wordle, Quizlet, Google Earth, YouTube), productivity tools 
(e.g., databases, word processing, multimedia, spreadsheets), communication 
tools (e.g., blogs, wikis, journals, discussion boards), and hardware (e.g., laptops, 
mobile devices, interactive boards, digital responders, digital cameras). 
Environmental Resources 
Environmental resources represent any non-digital artifact that augments student 
learning including manipulatives, displays, guest speakers, photos, games, 
scientific tools, athletic equipment, art supplies, and household devices. 
PCU Intensity Level 0 
A PCU Intensity Level 0 indicates that the participant does not possess the inclination or 
skill level to use digital tools and resources for either personal or professional use. 
Participants at Intensity Level 0 exhibit a general disinterest toward emerging 
technologies relying more on traditional devices (e.g., use of overhead projectors, 
chalkboards, paper/pencil activities) than using digital tools and resources for information 
gathering, management tasks, or student learning. 
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PCU Intensity Level 1 
A PCU Intensity Level 1 indicates that the participant demonstrates little fluency with 
using digital tools and resources for student learning. Participants at Intensity Level 1 
may have a general awareness of conventional digital resources including word 
processors, spreadsheets, or the internet, but generally are not using them. Participants at 
this level are generally unaware of copyright issues or current research on the impact of 
existing and emerging digital tools and resources on student learning. 
PCU Intensity Level 2 
A PCU Intensity Level 2 indicates that the participant demonstrates little to moderate 
fluency with using digital tools and resources for student learning. Participants at 
Intensity Level 2 may occasionally browse the internet, use email, or use a word 
processor program; yet, may not have the confidence or feel comfortable using existing 
and emerging digital tools and resources beyond classroom management tasks (e.g., 
online grade book and attendance program) or substitution activities (e.g., accessing the 
Kahn Academy website to introduce a standards-based math concept, administering an 
online test). Participants at this level are somewhat aware of copyright issues and 
maintain a cursory understanding of the impact of existing and emerging digital tools and 
resources on student learning. 
PCU Intensity Level 3 
A PCU Intensity Level 3 indicates that the participant demonstrates moderate fluency 
with using digital tools and resources for student learning. Participants at Intensity Level 
3 may begin to become “regular” users of conventional digital-age media and formats 
(e.g., internet, word processor, multimedia) to (1) communicate with students, parents, 
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and peers and (2) augment an existing lesson with technology. Participants at this level 
are aware of copyright issues and maintain a moderate understanding of the impact of 
existing and emerging digital tools and resources on student learning. 
PCU Intensity Level 4 
A PCU Intensity Level 4 indicates that the participant demonstrates moderate to high 
fluency with using digital tools and resources for student learning. Participants at 
Intensity Level 4 commonly use a broader range of digital-age media and formats to 
modify lessons in support of their curriculum and instructional strategies. Participants at 
this level model the safe, legal, and ethical uses of digital information and technologies 
and participate in local discussion forums that advocate the positive impact of existing 
digital tools and resources on student success in the classroom. 
PCU Intensity Level 5 
A PCU Intensity Level 5 indicates that the participant demonstrates a high fluency level 
with using digital tools and resources for student learning. Participants at Intensity Level 
5 are commonly able to use an expanded range of existing and emerging digital age 
media and formats to modify existing lessons in support of their curriculum and 
instructional strategies. Participants at this level advocate the safe, legal, and ethical uses 
of digital information and technologies and participate in local and global learning that 
advocate the positive impact of existing digital tools and resources on student success in 
the classroom. 
PCU Intensity Level 6 
A PCU Intensity Level 6 indicates that the participant demonstrates high to extremely 
high fluency level with potentially using digital tools and resources to redefine student 
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learning. Participants at Intensity Level 6 are sophisticated in the use of most, if not all, 
existing and emerging digital-age media and formats. They begin to take on a leadership 
role as advocates for technology infusion as well as the safe, legal, and ethical uses of 
digital resources in the schools. Participants at this level continually reflect on the latest 
research discussing the impact of digital tools on student success. 
PCU Intensity Level 7 
A PCU Intensity Level 7 indicates that the participant possesses an extremely high 
fluency level with potentially using digital tools and resources to redefine student 
learning in ways not possible without technology. Participants at Intensity Level 7 are 
sophisticated in the use of any existing and emerging digital-age media and formats. 
Participants at this level set the vision for technology infusion based on the latest research 
and continually seek innovative uses of digital tools and resources that impact learning. 
They actively participate in global learning communities that seek creative uses of digital 
tools and resources in the classroom. 
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Appendix E: Interview Protocol 
 
 
 
 
Project: Understanding the Relationship Between K-12 Teacher Perceptions of Their 
Levels of Teaching Innovation and Their Experiences with Technology-Driven 
Professional Development  
 
Time of Interview: 
Date: 
Place:  
Interviewer: Vincent Day 
Interviewee:  
Position of the Interviewee:  
 
[Describe here the project, telling the interviewee about (a) the purpose of the study, 
(b) the individuals and sources of data being collected, (c) what will be done with the 
data to 
protect the confidentiality of the interviewee, and (d) how long the interview will take.] 
 
[Have the interviewee read and sign the consent form.] 
 
[Turn on the tape recorder and test it.] 
 
Questions: 
1. Tell me about your current position and what your responsibilities entail. 
2. Describe your comfort level with using technology in your teaching. 
3. To what extent do you value the use of technology in the classroom? 
4. Can you describe an example where technology has enhanced a classroom project 
or unit? 
5. Have you ever participated in technology-driven professional development? 
6. What are your thoughts on the use of technology with regards to your professional 
development? 
 Probes 
• Do you find technology-driven professional development to be valuable?   
• Please explain. 
7. Describe the factors that most influence your decision to participate in 
professional development? 
8. What are the greatest challenges to you in participating in professional 
development? 
9. Please describe a successful professional development experience that you have 
participated in. 
10. How have your technology-driven professional development experiences 
influenced your teaching? 
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11. What do you feel can be done to encourage you to participate in technology-
driven professional development? 
12. Is there any other information you would like to share that you believe would be 
useful for me to know? 
 
(Thank the individuals for their cooperation and participation in this interview. Assure 
them of the confidentiality of the responses and the potential for future interviews.) 
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Appendix F: Interview & Consent Form 
 
 
 
 
Dear Prospective Participant, 
 
My name is Vincent Day, and I invite you to participate in a research study entitled 
“Understanding the Relationship Between K-12 Teacher Perceptions of Their Levels of 
Teaching Innovation and Their Experiences with Technology-Driven Professional 
Development.” This study is being conducted as part of the dissertation requirement for 
my Doctoral Degree under the supervision of Dr. Toni Sondergeld, Principal Investigator 
and dissertation Supervising Professor at Drexel University.  
 
If you choose to participate, I request to conduct one face-to-face interview with you in 
the winter of 2017.  If you choose to participate in this study, I would need approximately 
thirty to forty-five minutes of your time to interview you.  In addition to this audio-
recorded interviews, I will ask you to allow interview audio-recordings and transcriptions 
to assist in the data collection, data analysis, and interpretation of findings.  All data 
collected will be separated from any personal identifiers. 
 
At your request, you will be provided a transcribed copy of the interview to review for 
clarification and/or confirmation that any personal identifiers are effectively removed. A 
process of member-checking will also be used to ensure your comfort with interpretations 
and reporting of the data. 
 
Your participation in the study is completely voluntary. You may decline to answer any 
question 
or withdraw from the study at any time without consequence. Also, your confidentiality 
and 
privacy is extremely important to me. I will not collect or report any identifiers or 
information 
that would identify you as an individual.  
 
If you have questions about this study, you may contact me directly via email 
Vincent.day@gmail.com or by phone 267-784-0279.  You may also contact the principal 
investigator, Dr. Toni Sondergeld, at tas365@drexel.edu.  
 
________________________________________________________________ 
Participant’s Agreement: 
I am aware that my participation in this study is voluntary.  If, for any reason, at any time, 
I wish to stop the session, I may do so without having to give an explanation.  I 
understand the intent and purpose of this research. 
 
I am aware the data will be used for a doctoral dissertation.  I have the right to review, 
comment on, and/or withdraw information prior to the submission and reporting of the 
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study.  The data gathered in this study are confidential and anonymous with respect to my 
personal identity.   
 
____I grant permission for the use of this information for academic learning purposes. 
____I consent to participate in the study. 
____I consent to audiotaping of the interview and/or meetings.  
____I will be given a copy of the: ___ transcribed interview and ___draft of the findings 
and conclusions.  
 
Additional conditions for my participation in this research are noted here:  
